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THE SXrOAB CAKES. 

In a recent number attention was drawn to the fact that 
apparently a great, in reality a veiy radical, change in the 
sugar production of the United States was coming, and that 
too without long delay. It is laboratory work which has 
rendered this practicable. As in so many instances, me- 
chanical skill has availed itself of minute scientific results, 
and the grains or granules of the chemist's test tubes and 
balances have become the predecessors and originators of 
the barrels of sugar from the boiling house and the refinery. 

In order that we may see clearly how this has been done, 
and to what immense results it is about to lead, we need to 
look to the two kinds of sugar cane with which we have to 
deal. Hitherto we have had practically but one, that known 
botanically as Saccharum offidnarum, and in common lan- 
guage universally as "sugarcane." Now every evidence 
shows that we are to have another whose importance will 
exceed that of the former in the same ratio as does the ex- 
tent of territory available for its cultivation. This is bo- 
tanically Sorghum vulgare, known everywhere by its generic 
title as "soi'ghum." 

The saccharum is a semi-tropical plant, and no part of 
the United States is fairly within the range of its perfect de- 
velopment. Even the Gulf States are along the northei-n 
limit of its range for any available purposes, so much so 
indeed that in no case, or in next to none, is it able to ripen 
its seed, and thus show that it has reached its full maturity. 
As a result of this, the region which can be made profitable 
for its growth and for the production of sugar is necessarily 
very much restricted. Mississippi, Alabama, and Georgia 
have given but little attention to cane growing. Florida 
and Texas reach far enough south to be in the best position 
of all, but industrially they have as yet accomplished little. 
Louisiana has been the " sugar State," and the cultivation 
of sugar cane has been bounded by the Red River. And 
the immense results dependent on this industry are best ap- 
preciated from the fact that even under these adverse 
circumstances our annual yield of sugar has come nearly 
up to 300,000,000 pounds. 

If now, leaving the con.sideration of the saccharum we 
turn to sorghum the conditions are entirely changed. 
The plant needs no such long continued heat. It is per- 
fectly well known that the cultivation of sorghum can be 
carried on to full satisfaction in almost every State of the 
Union. New England will probably never do much in that 
way, except in its soiithern and southwestern limits, but 
neither Minnesota nor Dakota will be beyond the range, for 
they produce tbe plant now abundantly. The ti'ouble how- 
ever has beenthafthe yield of sugar from the sorghumhas 
been totally capricious and uncertain. That the sugar was 
present in the cane was sure, for the juice if boiled pi'opei'ly 
yielded invariably a very sweet sirup; but while occasionally 
this sirup would crystallize beautifully, in other instances, 
and in truth almost always, not a grain of sugar would 
make its appearance. 

A ci-op of sorghum therefore had no definite value. It was 
not possible to tell while it was in the field what might result 
from its working. Very naturally then it did not rank high 
in public favor. It had its merits, for sirup and for forage, 
and in the Northwestern States especially it has never ceased 
to be grown to a large extent. But now comes in the la- 
boratory work to which reference has been made. It is not 
too much to say that now we know the causes of the ca- 
pricious features shown by the sorghum juice, and that 
knowing the evil we can avoid it. It is not too much to 
say that a crop of sorghum in the field can be as safely cal- 
culated on to yield its full quota of sugar of fiist quality as 
can a ci'op of saccharum, and still further tihat acre for 
acre its best varieties will yield fully as much (sugar as is ob- 
tained from the ribbon cane in Louisiana. The chemical 
points which establish this belief we will consider at another 
time, speaking now only of the results. 

1:^6 future sugar oi the United States therefore viewed in 
this light will be for us nationally a new item. We have 
imported annually at least 1,700,000,000 pounds, or more 
than nine-tenths of our consumption. That we can pro- 
duce 3,000,000,000, or whatever more may be needed, is 
certain. Why should we not become exporters instead of im 
porters? We should interfere with no ci'op now cultivated, 
as we propose presently to show. And all this can be ac- 
complished were it desirable (which it certainly is not) to 
encroach no further on the vast extent ot domain not yet 
brought under human use. The corn bands from Ohio to 
Nebraska and fi'om Kentucky to Minnesota can do it all, 
and yet feed the hungry as they do now. 

GLUCOSE IN SOBGHUM. 

In searching for the reasons of the former failure to crys- 
tallize sugar from sorghum sirup, we find ourselves brought 
directly down to the chemical distinctions between glucose 
and sucrose, known i n more common language as grape sugar 
and cane sugar. And with the difference in their compo- 
sition we must meet also the different relations they sustain 
to the laws and the force of crystallization. We have long 
been familiar with the fact that cane sugar ci'ystallizes 
readily, but that grape sugar in its ordinary states will not 
crystallize at all. We have also known that sorghum sirup 
was in chief part a solution of glucose in water, and that 
beonuse of the presence of this uncrystallizable sugar we 
failed to obtain any crystals, though we were well aware 
that sucrose was also present. This may be fairly stated as 
about the extent of our practical knowledge, three years 
ago. The fact remained that no one could tell what a given 



lot of sorghum sirup would do ; perhaps it would crystallize 
perhaps it would not. 

In the special repoi't No. 33 of the Department of Agrl 
culture we have the "analytical and other work don 
on sorghum and cornstalks, by the chemical division of th 
department, July to December 1880." Dr.Collier, chemist o\. 
the department, establishes here certain points, from which 
we may make our own inferences. One of the chief ob- 
jects he had in view was to ascertain the actual and the 
relative quantities of sucrose and of glucose contained in the 
juice of the sorghum during the successive stages of its 
growth. This was done carefully and continuously and 
with extreme accuracy. The laws of increase and of di- 
minution were ascertained as fully as the work of a single 
season would allow, and in the report he was able to repre- 
sent these results in a series of "graphical plates" which 
show at a glance the proportions of sucrose and of glucose 
at the dates given. One of these may serve for all very cor- 
rectly, for though no two agreed fully, as might have been 
expected, yet ail agreed in the main features, and they 
prove this succession of events. 

Commencing in the late days of July, we see that the 
glucose exceeds the sucrose in quantity, but this condi- 
tion ceases by about the first of August. From this time 
the sucrose increases rapidly though not uniformly, partial 
I'etrogressions occurring, of brief duration. When the seeds 
begin to harden, say about the middle of September, the in- 
crease is checked until the seed is nearly ripe; then it goes 
on, and at the full matui'ity of the seed it has reached its 
maximum, which it maintains with only at the most a small 
waste. This maximum is equal, as a schedule shows, to the 
average sucrose of sugar cane, and in some varieties goes de- 
cidedly above it. 

While these changes have taken place in the amount of 
sucrose, precisely the opposite has been going on with the 
glucose. It has as steadily grown less and less, and at the 
time of maturity it has fallen to very neai'ly the avei'age of 
the glucose of sugar cane, and in some varieties is even 
below it. 

We have then this condition: when the sorghum cane is 
fully mature, its sucrose has I'eacbed its maximum and its 
glucose its minimum, and each of these is in about the quan- 
tity and the proportions in which it exists in average sugar 
cane. We may therefore infer that it will yield a retui-n of 
sugar of equal weight and value to that of sugar cane, and 
will do it as surely and as readily. If this were absolutely 
true, we should have the key of the situation in our hands, 
but our sugar is not yet certain, though fortunately we are 
able to make it so. Sorghum juice is not sugar cane juice. 
It is unstable-iaits chemical character. Its sucrose, though 
so largely in the ascendency, has a strangely perverse tend- 
ency to take to itself another equivalent of HOs and thus 
become at once glucose. Unless this tendency is arrested 
every grain of available sugar may have disappeared, and 
probably will, within twenty-four hours from the com- 
mencement of the change, that is, from the time of the cut- 
ting of the sorghum. The transformation can be prevented 
by the use of lime, but practically this is best done by boil- 
ing. 

Here then is the mystery laid bare; the key is now fairly 
in our hands. Perfect matuiity of the cane, and prompt 
boiling of the juice; these are the twoessentlal points. With 
them success is sure; without them we may expect failure; 
we shall have a glucose sirup and nothing else. Nor are 
these assertions made at random. Dr. Collier proved in the 
laboratory, it is true, thepointswhich we have hei-e seen, and 
it is scarcely possible to award to him too great credit for 
his skill and the truly practical results at which he arrived. 
But we can now go beyond him, to that which his researches 
have secured in actual field work. Sugar from sorghum 
cane has begun now to be a reality, and not as it was before, 
a chance shot only. The return is a matter of business cer- 
tainty: as much so as that from sugar cane. We cannot 
here detail the crop reports of 1883, but they fully justify all 
the statements we have made. 

It is easy to understand now the capricious character ac- 
quired by sorghum in previous years. It was merely a 
thing of chance, so to speak. Every now and then maturity 
and promptness would combine, and as a matter of course 
beautiful sugar showed itself; If either of these two were 
wanting, beautiful sirup was the only reward. 

^ < » > » • 

INCBEASES SPEED BETWEEN NEW TOBK 
AND LIVEBFOOL. 

After many sleepy years of slow boat employment the 
Cunard Company now begins to show hopeful signs of 
wakefulness to enterprise and appreciation of the public 
wants. During the past year it has put into service two new 
and splendid steamers, the Servia and Aurania, which are 
almost equal in speed to some of the fast boats long used on 
rival lines. The company has now made a contract with 
Messrs. John Elder & Company, of Glasgow, for the build- 
ing of two additional steamers of a chai'acter and power far 
in excess of anything that has hitherto been devised for the 
Atlantic mail and passenger service. 

They are to be vessels of 8,000 tons burden, and are to 
have engines of 13,000 horse power indicated, their dimen- 
sions being 500 feet long by 57 feet in breadth of beam, by 
40 feet in depth of hold; and what is perhaps the most strik- 
ing fact of all is, that they are to be guaranteed to steam at 
the rate of nineteen knots per hour, thus crossing the Atlan- 
tic, between Liverpool and New York, in less than six days. 
These two ships are to cost about three millions of dollars. 
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NEW FOBMS FOB BOATS. 

Two boats have been recently chronicled in the papers 
which make in each case a decided departure from the old 
type, and we may say the stereotype, which has to a certain 
extent ruled all ship building from the day of Noah down. 
For much as models vary, they all seem to be planned on 
one principle— the boat must take deep hold of the waler; 
and especially is this held to be true in the rough service of 
the open sea. In any one, for instance, of our splendid 
ocean steamers, her breadth of beam does not much exceed 
one-tenth of her length, and of course therefore her draught 
is so great that Sandy Hook scarce gives water enough to 
float her without watching for the tide. 

Now, is this necessary? Are we bound to go on in the 
same way, oris it one of the nursery legends which have 
come down to us by inheritance, and with which, when we 
learn to go it alone, we can dispense? The two plans of 
boats to which reference has been made turn our attention 
toward this matter. The first one was evidently Intended 
only as a pleasure boat, and to be of small size, but it was 
original in its design. It was to have the general propor- 
tions of a catfish, that is, the bullhead of Connecticut, or 
minister and bull pout of Massachusetts, the Amiurus nebu- 
losus. This brings the bow broad and flat, the breadth car- 
ried very well forward, and gently rounded up only, while 
aft it tapers to a narrow waist and wedge like stern, with 
nothing there to make her drag water in the least. The 
greatest breadth, away out, quite near the bow, will be 
about one-fifth the length of keel. 

What this peculiar build will do remains to be seen. It 
is certainly unlike any ordinnry model, and it is much to be 
hoped that its results, whether satisfactory or not, may be 
made public. The trials which fail are of perhaps the most 
interest and advantage to every one except the originator. 

In the other case there was not absolutely anything new. 
It was a small steamer constructed for a sugar estate on the 
Magdalena Eiver, and to secure a sufliciently light draught 
her beam was about one-fourth of her length/ with full bear- 
ings carried well fore and aft, yet without a really flat bot- 
tom, fine lines being her general characteristic. With a 
length of 54 feet her extreme draught is to be only two feet. 

This for river navigation is nothing special. We all know 
the swarms of Mississippi boat^ built to "run anywhere 
that the ground is a little damp." But the peculiarity of this 
new craft is that she is to be run out to the Magdalena on 
her own merits, by her own power. And there is where the 
difficulty seems to come in, and so much so that the cap- 
tain is guaranteed a special extra payment if he makes the 
trip successfully. It is apparently taken for granted that 
the long surges of the Atlantic, and perhaps in particu- 
lar of the Caribbean, will pitch her about and drive her 
^before them at. such a rate that she can never give a good 
account of herself. 

Because forsooth she does not go down into them, but 
floats lightly over them, they will knock her here and there 
like a bubble. Well, let them knock. What barm will it 
do? If she has strength to stand the run of the sea, why 
should she not be lifted easily above it, instead of having 
every timber wrenched and strained in the effort to come up 
through it? 

No one can stand well forward and watch an ordinary 
steamship as she is plunging into a heavy head sea, and see 
her come rushing down a long swell through the trough, 
without being conscious of the terrible strain which comes 
upon her, as she buries herself in the next sea before she 
begins to rise. Her sharp bow cuts into it like a knife, and 
away down, down, she goes before her displacement is able 
to overbalance her weight and her downward plunge, and 
then eventuiiUy she lifts and goes over. 

If now instead of this knife edge she had had the breadth 
forward which would have rendered impossible any such 
depth of submersion, whose amount of displacement would 
have sent her over the coming sea when instead of plung- 
ing thirty feet down into it she had hardly buried herself a 
fathom, what laws of hydrodynamics will show that in 
this latter case a decidedly important part of the strain upon 
her timbers would not have been avoided? We are per- 
fectly well aware that we shall at once be told that all this 
question of bluff bows and sharp bows has been settled 
years ago, that every one knows sharpness and speed are 
but convertible terms, and that for sea going craft the deep 
keel or its equivalent is indispensable. VerygbodI Per- 
haps all this may be so, and then again perhaps it may not. 
We are entitled to our own free judgment, and some time 
by and by we maj' give the reasons for what we believe as 
to it. A. 



FAITH BEHEDIES. 

It is unnecessary to resort to some collection of anecdotes 
relating to old-time superstitions to show how great an in- 
fluence faith or fancy may have on the human mind, and 
ast through the mind on the body. The faith cures 
which are a portion of our current news are supplemented 
by practices by sensible people which are considered by 
them to be of such an occult or doubtful nature as to be 
concealed, usually, for fear of ridicule. It is not uncommon 
now for persons to wear around the neck a suspended minia- 
ture sachet of silk containing gum camphor as a defense 
against fevers, measles, and small pox. A string of red 
coral beads, or in lieu thereof a bit of scarlet yarn about 
the neck, is even now considered a necessary protection of 
the infant from various ills. Some persons who are periodi- 
cally nfflicted with rheumatism carry either a small potato 



or a horse chestnut as a charm against the attack of the 
dreaded foe. This sort of nonsense is not confined to the 
vulgar or ignorant, for in at least two instances one was a 
doctor of divinity and the other a man of liberal education 
and cosmopolitan experience. 

The cure of warts has always been associated, more or 
less, with the occult or unknowable. A pleasant mannered 
young woman who made no pretensions to unusual skill and 
medical knowledge, was for years the resort of all the wart- 
afliicted in the town and vicinity. Speaking from youthful 
memory, what she did was to take the number of the warts 
given her by the patient or an accompanying friend, and 
that was the sum and substance of the prescription. There 
are plenty of her patients, however, who wiH swear that 
their visit to the quiet little dressmaker was followed by the 
rapid disappearance of their warts. There are reasonable 
and sensible men living who will aver that they cured their 
warts by stealing, unobserved, a bit of fresh meat, rubbing 
it on the warts, and burying it in the ground. In cases of 
threatened tetanus, caused by a foot wound, the drinking 
of water in which vinegar-rusted nails have been stirred was 
formerly adjudged to be a specific, and there are persons 
who will readily give testimony to this effect. In tliis case 
it is not impossible that the iron tonic may have been ad- 
vantageous. 

It may be difficult to draw the line between the effect of 
medicaments on the human system under certain known 
laws and the mental influence of belief and desire on the 
physical body. Whether mental emotion or intelligent 
faith does really affect the animal portion of the human struc- 
ture or not, it is a curious fact that education and culture 
do not eliminate a belief in faith cures or remedies. 



SOLAB HACHINEBY. 

No reference is made here to the machinery by which the 
sun is run, but to the machinery to be run in the future by 
the sun. Yes, we are speculating again as to those wasted 
powers of nature which we have had under consideration 
several times of late. The idea of allowing any force which 
we can use without expense to escape our grasp is exceed- 
ingly unpleasant, and yet we are doing it constantly. We 
have glanced cursorily at one: it will do no harm to call up 
another. May be some good may come of it. 

The use of wind power is an indirect application of solar 
heat to the moving of machinery; why should we not use 
that heat directly instead of mediately? We have learned to 
harness the lightning ,to our car; we have just as good a 
right to yoke in the sun's rays, and not merely take pictures 
with them, but send our spindles flying and our cars rolling 
forward by their power. There is nothing new in this. The 
thought has often been suggested and the attempt made, 
and it is partly to take note of what has been already 
done, and partly to look a little away ahead, that we bring up 
the subject now. 

The direct rays of the sun in one of our hot, or even com- 
mon, summer days strike with so much energy, and in fact 
cause us so much suffering by their intensity, that no one 
would think of questioning the assertion that were they con- 
centrated, say only four or five fold, on a proper receptacle, its 
contained water would boil with violence, and steam for 
mechanical uses be generated abundantly, But those days 
are relatively, in our latitude, of small number, and on any 
one of even this number clouds are liable to intercept the 
brightness and the burning heat. 

Still, there are regions in which the heat is always great, 
and where clouds are rare, and it is in those that the greatest 
benefits are easily available, and it is to those that attention 
has hitherto been chiefly turned. But alas ! those are not 
the regions in which power is mostly needed. They are not 
where the cotton mill is playing with its looms and spindles, 
or where the planer and the lathe ask for hundreds of horse 
power behind them to give them life and activity. On the 
dreary wastes of Nevada, Arizona, etc., you may feel the 
fiery heat of the sun scorch your face before his disk has 
risen half its diameter above the edge of the desert, and 
then that heat increase hour after hour with fearful force. 
And still further, you may watch week after week, and 
month after month, and never see a cloud such as the pro- 
phet saw, " like a man's hand." Solar engines might indeed 
seem easy of construction there, but— cat bono? Jackass 
rabbits and horned frogs are all the life that is visible to you 
as you sit and rock to and fro in your scorching saddle the 
whole day through. 

And that is too much the condition of most of those sun- 
favored lands. But there are exceptions. Ever since the 
French have have had possession of Algeria, they have been 
favorably situated for working out the very problem we 
have before us. Nor have they been idle. For years ex- 
perimental work has been going on, and some very interest- 
ing and to a certain extent satisfactory results have been 
attained. The same thing has been done in British India, 
though they have less of cloudless sky than in the African 
regions, and apparently not as good progress has yet been 
made. 

The prevalent idea in all trials thus far has been to utilize 
the direct rays of the sun by concentration through the 
agency of reflectors. This perhaps will persistently remain 
the most available means, as it certainly has the great advan- 
tage of cheapness of apparatus. Were it not, however, for 
the great expense of the instruments, convex lenses would 
demonstrably accomplish very much more work within a 
given space than has ever yet been achieved with reflectors. 

Will not some inventive sou) set biOiaelf to this task of 



devising some way of constructing leirsfes of great size at a 
moderate cost? We shall see a use for them as we go on 
later to look at the possibilities of solar energy, even for our 
cool and cloudy regions. No absolute degree of perfection 
in their form is requisite ; nothing like achromatic condi- 
tions; only the power of concentration to a moderate focus, 
though of course the sharper and more definite the better. 
It is even probable that polygonal surfaces, without curves 
of any sort, may be made available, and if so, great dia- 
meters may be easily reached. This is a thing well worth 
investigation practically, as we will see. 

The results in Algeria have led to a practical trial being 
made, not under the scorching sun of Africa, but further 
north even than we are, in the Garden of the Tuileries, 
Paris. It was on the 6th day of August of last year. The 
apparatus of M. Pifre, of Algeria, was adapted for use in 
the French capital. A reflector in the form of a hollow 
cone, three and one-half meters in diameter, was used to con- 
centrate the solar rays on a vessel for the generation of 
steam. This steam drove a small printing press, and though 
the day was uot hot, and clouds frequently obscured the 
sun, the press ran steadily from one o'clock till half past 
five, and printed on an average five hundred copies of the 
&M JoMTOfls^, a paper specially prepared for the occasion. 
The cross section of the reflector of course comprised a lit- 
tle over a hundred square feet, and the power secured from 
this under these circumstances is indicated by ,,the work 
stated above. 

This is not by any means an insignificant showing. It is 
true no great results will be manifested from it for some 
time to come, but the future possibilities are there, and by 
and by they will be worked out. A. 
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Fermentation of Baker's Donsb* 

It has hitherto been supposed that the fermentation of 
bread dough set up by sour leaven, or beer yeast, was a real 
alcoholic fermentation. We learn from a paper in Omnpies 
Sendus, that G. Chicandard has investigated the subject mi- 
croscopically. He found that the Scuxharomyees ceremmxB put 
into the dough very soon disappeared and numerous mi- 
crobes, which lie took for bacteria, made their appearance. 
These bacteria multiplied with great rapidity on the yeast in 
dough, and they can be cultivated in water containing yeast. 
Hence he concludes that the beer yeast favored the growth 
of these microt)es. An analysis of the gases evolved during 
fermentation proved the presence of 70 per cent of carbonic 
acid, while the rest consisted of hydrogen and nitrogen. The 
composition of these gases is similar lo those formed by the 
putrefaction of albumen. 

From this it would appear that the fermentation of bread 
does not consiatin liquefying the starch by alcoholic fer- 
mentation, but in the conversion of one portion of tbe'ttt- 
soluble albumen of the gluten first into soluble albumen 
and then into peptone. Starch is first decomposed by heat 
in the process of baking, forming soluble starch and some 
dextrine. The cause of the fermentation is, however, a 
bacterium. 

< < ■ ) » 

Nitrogenous Fermants In Unman mik. 

Becbamp has published a paper in Comptes Eendus on 
milk, in which he says that cow's milk contains two distinct 
albuminous substances besides caseine. One of these remains 
insoluble in alcohol after it has been precipitated by alcohol, 
and is an enzymotic substance which possesses the power of 
liquefying starch without first converting it into sugar. 
Dumas and Cahour have already proved that the enzymotic 
constituent of woman's milk possesses much greater power 
than that of cow's milk, nearly equally to diastase. 

Bechamp isolated the enzyme by the following process: 
normal slightly alkaline woman's milk was carefully acidi- 
fied with acetic acid, aad then at least three times its volume 
of 95 per cent alcohol was added. The very bulky precipi- 
tate was collected on a filter, washed with weaker alcohol to 
remove the milk sugar, then with ether to remove the fatty 
portions, and then taken up with distilled water. After a 
few hours it is filtered. The solution thus prepared pos- 
sesses to a high degree the property of liquefying starch and 
converting it into sugar. Twenty or thirty cubic centime- 
ters of milk are sufficient to prove this assertion. 



Anotber Valuable lilt'e Ended. 

Many persons who have had dealings with Messrs. Ell- 
wagner, the extensive florists and rose growers at Rochester, 
will regret to learn of the death from typhoid fever of Mr. 
Henry R. EUwanger, after a four weeks' struggle with the 
disease. Although but thirty-three years of age, Mr. EU- 
wanger had become the acknowledged authority on the sub- 
ject of roses in the United States. He was the author of a 
work entitled " The Rose," published last year, which es- 
tablished his reputation, and the Century for July contained 
an illustrated article entitled ''Old and New Roses," which 
has attracted wide attention. This was the young man's 
last work. 



AdamascoMte. 

Adamascobite is the local name of a mineral which is 
said to be found in only one place in the world, and that is 
the State of Missouri. The stone is very peculiar in its 
structure and properties. Its cutting power is diamond- 
likp^, cutting away steel very rapidly, and still retaining an 
exceedingly fine edge. 
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III7B0TED FIBE-H08E NOZZLE. 

The engraving shows a novel and ingeniously contrived 
spreading or spraying nozzle for fire-hose, which is capable 
of throwing either a solid stream of water, or of breaking it 
up and spreading it so that it will cover a great surface and 
produce a sudden lowering of the temperature by the evapo 
ration of water spread over the heated surface, and thus ex 
tinguish the flre without deluging the building with water. 
It is a notable fact that in many cases of flre the water used 
to extinguish the flames works far greater injury than the 
flre itself. It is to avoid this trouble that the nozzle shown 
in the engraving has been devised. 

The double pointed levers shown in the larger cut are 
capable of being thrown into the stream of water by simply 
turning a movable collar. By this means the stream may be 
instantaneously changed from a more or less solid one to a 
spray which spreads out and covers a large area. This spray 
serves as a great protection to the pipe holder, and will en 
able him to approach very near the flre and produce eflEects 
which would be entirely impossible with the common 
nozzle 

Any one familiar with the principle upon which flre is ex- 
tinguished by water will see that water applied with a noz- 
zle of this kind would be far more efficient than a solid 
stream. 

For steamboats and factories this nozzle, used in connec- 
tion with an efficient force pump, would prove a valuable 
protection against flre. We are informed that the nozzle 
has been thoroughly tried by experienced flremen, and has 
proved itself to be very efficient. 

Further information may be obtained by addressing the 
inventor, Mr. Charles Oyston, Little Falls, N. Y. 
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Automatic Printing of I<lgtat Signals. 

BT 9C. mABTIN DE BBBTTSa. 

Every printing apparatus, in order to act, requires the 
mechanical work of a force which is manifested to the pur- 
pose, that is to say, when and how the sender of the dis- 
patches wishes. 

This small force is required for the magnetization of an 
electro-magnet, and the mechanical work serves for the at- 
traction of the keeper, the movement of which determines 
the action of the apparatus. 

In order to solve the problem of printing telephotic dis- 
patches at the receiving station, the light projected must 
have the power of producing there, during its continuance, 
which depends on the will of the sender, the magnetization 
of an electromagnet, forming part of a local batteiy, or an 
augmentation sufficient for it to overcome the opposing 
spring of its keeper. 

The illuminated part of the circuit of the battery must 
consequently be composed of a body endowed with the 
property-of becoming suddenly conductive under the influ- 
ence of light, and of ceasing to be so when the light is with- 
drawn. There exists, as is known, a body which possesses 
this property m a very high degree, namely, selenium. 

The electric light produced at the receiving station in a 
Mangin's projector is sent there as a bundle of parallel rays, 
and received upon a converging lens, at the focus of which 
is fixed the selenium element forming part of the circuit of 
the local battery, which contains the coil of the electro-mag- 
net moving the receiver. 

The impression of the jets of light in black marks, long 
and short, according to the Morse 
alphabet, is made with the Morse 
apparatus. The jets of light are 
transmitted by the movement of a 
simple lever which displaces a 
screen. The printing of the dis- 
patches in ordinary type is effected 
by means of a Breguet frame re- 
ceiver, the needle of which is re- 
placed by a type wheel, and to which 
is added a printing mechanism, 
which acts by means of a special 
battery, and only when it is wished 
to print some given letter. 

The distance between two stations 
depends on the tra«sparency of the 
air, on the latitude, and, all other 
things being equal, on the quantity 
of light received per unit of surface 
when the luminous rays are parallel. 
The law of the decrease of the in- 
tensity of light in this case is not 
known ; but it depends solely on 
atmospheric absorption, for in a 
vacuum the intensity would remain 
constant. We cannot determine a 

priori the distance of the two stations for a given electrical 
focus; recourse must be had to experience. 

The fine experiment of M. Fizeau for determining the 
speed of light shows that the distance of two stations might 
be considerable with the modern powerful electric lights 
which exceed 2,000 carcels. 

We know, in fact, that in these experiments the light of 
a lamp gave after a course of 17 kilometers a brilliant focus 
of very appreciable intensity. — Oomptes Bendut. 
< I » I » — — 

In New York city there are 486 miles of water pipe, 391 
of sewer pipe, 834 of gas pipe, 14J^ of steam pipe, and 15 
of underground electric wire. 



RlTer Obstructions, Neiv York. 

The great explosion at Hell Gate, in September, 1876, 
under the supervision of General Newton, did much to im- 
prove the channel from Long Island Sound to New York 
city. But there is another obstruction to be removed be- 
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OTSTON'S FIBE-HOSE NOZZLE. 

fore" the passage can be made wholly safe — Flood Rock, in 
the East River, off Ninety third Street. General Newton 
thinks that the sum of $500,000 will be required on this 
work' for the next year 
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lUFBOVED SLEIGH 

The sleigh, shown in our engraving is made after a design 
patented by Mr. Geo. Edward Watson, of Bismark City, 
Montana. The novelty consists in the peculiar form of the 
runners and. in the ornamentation of the runners and body. 



The Gouutf y>s mineral Products. 

From advance sheets of the " Mineral Resources of the 
United States," a report by Albert Williams, Jr., Chief of 
the Division of Mining Statistics, U. S. Geological Survey, 
a number of interesting facts are taken relating to the 
amounts and values of the mineral substances procured by 
labor in the United States during the year 1882, and esti- 
mates of the amounts during the first half of 1883. 

In value coal heads the list, which comprises anthracite, 
bituminous, brown coal, and Ugnite, and it amounts to 
$146,632,581, of which nearly one-half is that of Pennsyl- 
vania anthracite. Pig iron ranks next, its value being 
$106,386,429, to which may be added the value of chrome 
iron ore, at Baltimore as a market, $100,000. Of silver, 
ranking next to coal, there was mined in 1882, $46,800,000, 
and of gold $33,500,000. The other metallic ores produced 
were copper, lead, zinc, quicksilver, nickel, antimony, pla- 
tinum, and tin. Of platinum the total value was $1,000, 
and of tin the quantity was so small that no valuation is 
made of it. The total value of the metallic products of the 
country for 1883 was $219,756,004. 

In the non-metallic products the one ranking next after 
gold in value is crude petroleum, $23,704,698; then lime, 
$21,700,000; building stone, $21,000,000; salt, next in value 
to building stone, is only $4,320,140. The total value of 
non metallic substances, including clays, buhrstones, grind- 
stones, lithographic stone, and other substances entering into 
manufactures, is $453,912,406. 

Judging by the estimates made for the first six month.? of 
1883, the value of iron produced is somewhat less than that 
of an equal period of 1882, the total local or " spot " value 
of iron and steel in the first stage of manufacture for 1882 
being $171,336,429, while the estimates for the first half of 
1883 are only $71,000,000, equal to $142,000,000 for the year. 
But this comparison of market values will be modified by 
the fact that the price of iron has been less in 1883 than in 
1882, a difference of something over three dollars a ton. 

Gold and silver were produced in increased amounts in 
1882, the additional value over the product of 1881 being 
$1,600,000. For the first six months of the current year the 
production of petroleum has been 11,291,663 barrels, against 
30,053,500 barrels in the previous twelve mouths. In cop- 
per there has been an increase, the estimate for the first six 
months of 1883 being 58,000,000 pounds, against 91,646,232 
pounds in 1882. 

A slight increase in the amount of lead mined is estimated 
for the present year, and also in zinc; but as these estimates 
are based on increases in former years, and not on actual 
statistics, they may be taken with some allowance. , 




WATSON'S IMPROVED SLEIGH. 

The forward ends of the runners are in the form of a goose 
neck. There is in each runner a heart-shaped opening and 
an oval opening, and these openings, as well as the outer 
margins, are ornamented with color scallops, which contrast 
with the color of the main portion of the sleigh. 

The goose neck at the front of the sleigh is designed to be 
adjustable, and is to be terminated iu a swan's head or in 
any other ornamental figure that the fancy of the manufac- 
turer may dictate. 

The back seat is adjustable, and is fastened by means of 
hooks on the inside. 

Further information in regard to this invention may be 
obtained by addressing the inventor as above. 



Steel for Heavy Sbafts. 

An engineer at a meeting of the Society of Engineers at 
Aix-la-Chapelle gave some facts in regard to the qualities of 
mild steel for heavy forged work that tend to modify the 
growing confidence in that material as compared with iron. 
He said that a Bessemer steel shaft of a high speed engine 
belonging to a rolling mill broke suddenly while the engine 
was moving slowly. The shaft was replaced by one of iron. 
In an engine works on the Rhine a steel shaft of 15^ inches 
diameter broke, and inside was found a hole large as a man's 
fist containing two steel balls that during the two years of 
the shaft's rotation had been worn quite smooth. Another 
engineer said that in casting steel ingois it is more frequent 
to have a porous casting in mild steel I ban in hard steel. If 
steel ingots have incomplete, hol- 
low, or porous spots, these do not 
■ become welded together by further 

heating and working, but, after be- 
ing rolled thin, they retain their 
porosity, as un welded spots are re- 
tained in wrought iron. As these 
porous places are generally in the 
center of the ingot, the ound bars, 
the piston rods, and axles made of 
it have also usually an internal 
weakness, which it is difficult to set 
right in the working, and which 
may cause breakages in the future. 
In the course of the discussion it 
was shown that steel that hardened 
on the surface on sudden cooling 
ought not to be deemed mild steel, 
and was treacherous in it? character. 
No material capable of considerable 
hardening should be called iron, 
and, if narrowly examined, it will 
be seen that a great deal of the ingot 
iron specified as ' ' incapable of con- 
siderable hardening," is nevertheless 
capable of very considerable harden- 
ing under certain circumstances, such as a sudden cooling 
of a heated shaft. This " inconsiderable hardening " is just 
sufficient to shrink the surface, produce tension, small 
cracks, and finally breakages. 

' ^ I ■ I » 

An ingenious mechanic of Jamestown, N. Y., has con- 
structed a perfect locomotive, said to be the smallest in the 
world. The engine is only 8J^ inches long. The pumps 
throw a drop of water per stroke. As many as 585 screws 
were required to put the parts together. The engine itself 
weighs a pound and a half, and the tender two pounds and 
a half ounce. The mechanic was at work upon the locomo- 
tive at intervals for eight years. 
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IHFSOTEMENT IN TEA KETTLES. 

The engraving shows a tea kettle embodying novel features 
which render it very convenient, and obviate the necessity 
of lifting the kettle whenever it is desired to pour water 
from it. The kettle has a faucet spout which is closed en- 
tirely when in a vertical position, is entirely open when in a 
horizontal position, as shown in the engraving; and when 
placed in an inclined position. It Is open like the spout of an 
ordinary tea kettle, but the elevation of the spout prevents 
the water from flowing out. 

Clips are provided for holding the spout in the vertical or 
inclined position. Fig. 2 of the engraving is a vertical sec 
tion of the spout, showing the faucet connection closed; 
Fig. 3 snows the body of the faucet, and Fig. 4 shows the 
spout with the faucet plug attached. 




SCHOENIWG'S IMPROVED TEA KETTLE. 

In addition to these improvements in the spout, the tea 
kettle has side covers at the top, each provided with a knob 
of non-conducting material. This arrangement of covers 
prevents the steam from escaping in such a way as to burn 
the hand when grasping the bail. The bail when in a hori- 
zontal position rests on one or the other of tbe cover knobs, 
and is thus prevented from becoming heated. The spout is 
provided with a knob of non conducting material, by means 
of which it is raised or lowered. 

This improvement is the invention of Mr Charles 'J. 
Schoening, of 557 W. Chicago Street, Chicago. 111. 



Effects of tlie Electric Llgbt on tlie Air In Tbeaters as 
Compared nritb Gas, 

ProfrM. Von Petlenkofer has been making some experi- 
ments with regard to the temperature and quality of the air 
in buildings lighted with electricity and gas respectively. 
The investigations were made in the Royal Residence Thea 
ter in Munich. The increase of temperature was ten times 
as great in the upper gallery when gas was used to light an 
empty house as when it was illuminated by electricity. In 
the former case the temperature rose 16J^° 
Fahr. ; in the latter only 16°. In the lower 
part of the house there was naturally less dif 
ference. With a full house the difference 
was 10'8° Fahr (6° C); the temperature of 
the gallery being 84° Fahr with gas and 73° 
Fahr. with electricity The temperature was 
not as high in the third balcony with the elec- 
tric light as in the first with gas lights 

The amount of carbonic acid was also de 
termined. With an empty house, where all 
the carbonic acid came from the lamps, there 
was the same difference as in temperature. 
At the beginning there were 4 parts in 10,000 
of air in the auditorium. With gas light this 
had increased in half an hour to 5 parts in 
parquet te, 11 in first balcony, and 20 hi the 
third With electricity it was 4 at the start, 
and in half an hour 5 in parquette. 5 in first 
balcony, and 6 in third balcony. If, as Edi- 
Bon claims, electricity produces no carbonic 
acid, this slight increase must have come from 
the lookers-on and laborers on the stage. 

In a full house we might have expected the 
same difference, but this was not the case. 
With five or six hundred people in the theater 
the maximum amount of carbonic acid was 23 parts in 
10,000 witli gas light, and 18 in 10,000 with electric light. 

There are many causes for this apparent contradiction. 
The changes of scenes and scenery cause uncontrollable 
changes of air on the stage and in the theater; it also de- 
pends on the frequent opening of the box doors, etc. The 
large amount of carbonic acid present in an occupied thea- 
ter, even with electric lighting, must be attributed to insuf- 
ficient veutWaXion.— 'Correspondence of Ohem. Zeiiung. 



Expert Testimony. 

It is questionable how far technical knowledge on the 
part of a judge is advantageous to the suitor. A judge who 
is specially informed, or a counsel specially qualified, in any 
particular branch of scientific or technical knowledge is apt 
to take for granted a knowledge on the part of others which 
they ilo not possess, and to neglect careful investigation 
where it might be useful in enabling him to arrive at the 
truth. The skill of the counsel lies more in his power of 
extracting information from the witnesses than in the use of 
any special knowledge of his own with regard to the sub- 
ject in dispute. The ability of the judge is best seen in the 
use to which he puts information so placed in possession of 
the court. Strange though it may appear, a technical know- 
ledge en tlje part of the judge is rather apt to bias or weaken 
his judgment than to assist him in arriving at a correct non 
elusion; 

Mr. Justice Stephen appears to prefer the evidence of his 
own eyesight to the testimony of expert witnesses, and in a 
• light and air " case tried in London the other day, which 
we find reported in the Architect, he adjourned to view the 
premises where the light was alleged to be obstructed. He 
seems to have personally formed a speedy judgment in the 
case, and to have given a verdict accordingly for the defend- 
ants. The judgment was no doubt sound and the decision 
right, but if a judge does not rely on the evidence of experts 
in these matters, the suitor may be spared the expense of 
calling them. Judges of the Chancery Division have re- 
cently adopted a plan of appointing or selecting a skilled 
witness to report to the court independently of the parties 
to the action, and the plan has been hitherto successful. 
We are unaware of the amount of technical knowledge pos 
sessed by Mr. Justice Stephen in ' light and air " cases, but 
it may be doubted, adds our contemporary, whether the 
learned judge had a proper opportunity for forming a sound 
judgment during the short adjournment of the court, when 
he inspected the building Our judges, moreover, will find 
abundant and varied occupation if this practice of inspect- 
ing the locus in quo is generally followed. 



HEADLESS SHELL EXTBACTOB. 

This is an implement for extracting broken cartridge 
shells from the chambers of breech loading small arms. The 
head of the ordinary metallic cartridge shell frequently 
bursts or is blown off, and the headless shell is very diiBcult 
to extract from the i;hamber of the gun, and in the attempt 
to extract it with ordinary tools the gun barrel and connected 
parts are frequently injured. By means of this tool such 
broken shells may be readily extracted without injury to 
the gun. 

The invention consists of an extracting screw provided 
with a ratchet, a handle carrying a spring pawl and pivoted 
on the shank of the screw, and arranged to turn the screw. 
The end of the handle is a screw driver. 

The inventor furnishes the following directions for ope 
rating the extractor: 



CHAIB SEATING NEEDLE. 

This chair seating needle is designed to facilitate the seat- 
ing of chairs with a plaiting of caiie or other material. 

The needle has rows of alternating spaces and notches 
with end journals, either or both of which are provided with 
a screw collar and with a handle, the object being to make 
a uniform diagonal plating. 

When making double-bottomed seats, the warp or "first- 
way " is wound around the side bars of the seat-frame by 
hand, in the. ordinary manner. A needle is then passed be 
neath the warp of the upper part of the seat, and another 
needle is passed above the warp of the lower part of the 
seat, the needles being held against the front and rear bars 
of the seal frame by the warp, and the needles being held 
from longitudinal movement by turning the screw collars up 
against the front and rear bars of the seat frame. The up- 
per needle being arranged beneath the warp or first-way of 
the upper part of the seat an opening or shed is formed in 
the strands of this part by some of the warp strands being 
elevated above the others by the high portions of the body 
of the needle, and through this shed a strand of the woof or 
"second- way" is passed, and is then pushed to the other 





The whistle of a locomotive is heard 3,300 yards, the noise 
of a train 2,800 yards, the report of a musket and the bark 
of a dog 1,800 yards, the roll of a drum 1,600 yards', the 
croak of a frog 900 yards, and a cricket's chirp 800 
yards. 



LONG'S OHAIB SEATING NEEDLE. 

side of the seat frame. The needle is then turned through 
one-quarter of a revolution, so as to raise other strands, and 
another woof strand is passed through, and so on until the 
woof extends to or nearly to the needle, which is then re- 
moved, and the remaining space is afterward filled out by 
hand in the ordinary manner. In this way a uniform diago- 
nal plaiting will be formed, each strand of woof passing 
over two strands of warp and under two strands alter- 
nately. 

A different needle is required for each different width of 
warp strands, the raised portions and the notches in each 
case being the width of two strands, except at each end of 
the needle, where they run out to the width of one strand. 

This invention has been patented by Mr. Charles R.Long, 
of Louisville Ky. 



FBATT'S SHELL EZTBACTOB. 

Eneel on the left knee; throw the piece over the right leg, 
and open the chamber. Insert the end of the tap, at the breech, 
into the broken shell, pressing it firmly with the left thumb, 
workiag the handle with the right hand from right to left 
until the tap has a firm hold of the shell, and then rising, 
withdraw the shell from the breech. Lock the ratchet wheel 
of the extractor by means of the latch, and holding the shell 
with the left hand, turn the extractor to the left, which will 
loosen the shell from the extractor. 

In case the shell should be so firmly fixed in the breech as 
not to yield to a strong pull, insert the head of the ramrod 
through the muzzle, and push it, against the shell, which 
will dislodge both shell and extractor. 

This invention has been patented by Mr. William Pratt, 
Regiment Armorer, 7th U. S Infantry, Fort Laramie, Wyo- 
ming Ter., to whom all communications should be ad- 
dressed. 

^ I « I » 

Autographic Reproductions of Fossils. 
Mr. Fayol recently exhibited at the reunion of engineers 
of Saint Etienne, a number of autographic reproductions ot 
fossils, and explained the process of obtaining 
them: 

(1) By means of an inking roller, printing 
ink is spread over the object to be copied. 
(2) Upon the inked object there is laid a sheet 
of ordinary white paper slightly moistened, 
and this is then pressed down with the hand 
or with a small pad. Such is the simple and 
expeditious process by which were obtained 
the autographic reproductions of leaves, in- 
sects, niedals, lace, and fossils represented in 
the plates shown at the reunion. 

These plates were lithographs that had been 
made in the following way : For the ordinary 
white paper that is used when merely an im- 
pression is desired, there was substituted 
what is called autographic paper. This latter 
permits the impression to be transferred to 
stone by a process opposite that which served 
to take an impression of the fossil. On send- 
ing to the printer the impression on auto- 
graphic paper, which any one can take, the 
printing costs ten francs per one hundred 
double plates, or five centimes per single one. 
As for equipment, all that is necessary is an 
inking roller, printing ink, and autographic 
paper, all of which may be procured of the printer. The 
total expense cannot exceed six francs. Most of the coal 
fossils could not be inked directly without injuring them, 
and to preserve them they are previously covered with a 
layer of silicate of potassa. The sirupy silicate of potassa 
(water glass) found at drug stores is diluted with water, and 
the fossil is then soaked in it. The imperceptible layer of 
silicate preserves and even brings out with greater sharpness 
the slightest shades and the most delicate lines. After dry- 
ing, the inking may be done without trouble; and, after the 
impression has been taken, all traces of the ink may be re- 
moved with spirits of turpentine. 

. — ^ ^ I ■ > » 

A MAS breathes about eighteen times a minute, and usee 
8,000 cubic feet of air per hour. 
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HABIFOBD STEAK BOILEB INSPECTION AND INSTTBANCE 
COMPANY. 

In the fall of 1857 a club composed of young men inter- 
ested in science and mechanics was organized in Hartford, 
and was known as the Polytechnic Club. Among its 
members were E. K. Root, E. M. Reed, Horace Lord, 
Charles B. Richards, Charles F. Howard, J. M. Allen, 
Francis A. Pratt, Joseph L. Blanchard, Amos Whitney, and 
J. A. Ayres. The object of the club was to discuss the sci- 
entific and mechanical questions that were interesting the 
public from time to time. Tyndall's ' ' Heat as a Mode of 
Motion " was just out, and the Richards indicator was 
beginning to attract attention; the Giflard iujector had 
recently been brought to this country, and was interesting 
scientific men by its paradoxical performances. The ques- 
tion of running steam cars up steep grades, and the use of 
the screw propeller in place of side wheels for propelling 
steam vessels, were warmly discussed by mechanical and 
civil engineers. These and other similar matters furnished 
topics for the discussions of the above named Polytechnic 
Club, i,but this club did not confine itself to the discussion 
of matters that were before the public and commented upon 
by the few scientific and mechanical journals of the day. It 
sought suggestions and topics from its own members, and 
among these contributions was that of " Guaranteed Steam 
Boiler Inspections." 

It was argued that a sound and substantial corporation, 
that carefully inspected steam boilers and guaranteed the 
owners against loss or damage arising from explosions, would 
be a valuable help to manufacturers and beneficial to the 
public generally. This was the inception of the idea of 
boiler inspection and insurance in this country, if not in the 
world. The exciting days preceding our civil war speedily 
followed, and shortly the war broke upon us. The Poly- 
technic Club disbanded, and nothing more was heard of 
steam boiler inspection and insurance until the war was 
over and business had settled down into its former peaceful 
channels. 

In the early part of the year 1868 the question of organiz- 
ing a steam boiler inspection and insurance company was 
discussed by prominent manufacturers and others in Con- 
necticut and Massachusetts. Among these were Richard W. 
H. J arvis, President of Colt's Patent Fireaims Manufactory ; 
Charles M. Beach, of Beach & Co., of Hartford, Conn.; 
George Crompton, of the Crompton Loom Works, ai Wor- 
cester, Mass. ; and H. H. Hayden, Esq. It resulted in secur- 
ing a charter for such a corporation from the State of Con- 
necticut at the May session of its General Assembly in 1866, 
the name of said corporation to be 

THE HARTFORD STEAM BOILER INSPECTION AND INSUR- 
ANCE COMPANY, 

its object being to inspect steam boilers and insure the own- 
ers against loss or damage arising from boiler explosions. 
The company was organized in November by thi' election 
of E. C Roberts, President, and H. H. Hayden, Secretary. 
Mr. Roberts retired from office the following July, and in 
October, 1867, J. M. Allen was elected President, and H. H. 
Hayden was re-elected Secretary. 

The company's early operations were small; the idea was 
new, and struck many people as ridiculous. The company 
had all the discouragements incident to the introduction of 
a new business and the development of a new idea; but by 
honest and intelligent work it gradually gained the confi- 
dence of the steam using public, and to-day has not less than 
18,000 boilers under its care, and employs 42 trained inspec- 
tors, who are constantly engaged examining this large num- 
ber of boilers. But this is not all; the company furnishes 
plans and specifications for boilers, boiler settings, and 
chimneys (for its patrons). Many of the large manufactur- 
ing establishments of the country have had their boiler 
houses, boilers, settings, piping, and chimneys laid out and 
arranged and insured by this company, with most satisfac- 
tory results. It has confined itself to the one business of 
the proper construction, setting, care, and management of 
steam boilers and their surroundings, studying the quality 
and character of material best adapted for their construction ; 
also the inspection of boilers already in use, with a view to 
greater economy and safety. 

In the opinion of the ofiicers and directors of the company 
this business should not be mixed up with a number of other 
kinds of insurance, but its eflEorts should be directed solely 
to the study and development of the best results in the use 
of steam power. 

The company is not interested in any patent boiler or 
boiler appliance, nor in any boiler "purger;'' it approves al! 
attachments, however, that have been sufficiently proved by 
use to be advantageous. In connection with its office are an 
experimental room, a draughting room, and a chemical 
laboratory. In the latter, scale from boilers is analyzed, 
also water that has proved detrimental to the boilers in which 
it is used, with a view to recommending the proper treat- 
ment to overcome the difficulty. In short, the company 
aims to give its patrons the best advice possible for the safety 
of their boilers and economy in their use. The offices and 
SBveral departments are illustrated on the first page of this 
paper. 

The company has extended its operations until it reaches 
in its results from Maine to California, and gives a sense of 
security to owners and users of steam boilers impossible by 
any other means; for the company not only insures against 
financial liss from boiler explosions, but by a series of peri- 
odical inspections discovers defects and suggests proper 
management to prevent disaster. The company, through its 



inspectors and examiners, has contributed very materially 
to the accumulation of facts regarding the life of steam 
boilers and the causes of their wear and injury. A large 
fund of valuable information exists in the records of the 
company, and its examiners are selected in consequence of 
their practical knowledge as steam erigineers. The "In- 
specting Room," shown in the engraving, is a museum of 
steam boiler curiosities, defective tubes, improper riveting, 
unsafe plates, etc., teaching more in an hour's study to the 
engineer and boiler maker than could be obtained by months 
of study of text-books. 

It should be borne in mind that the company by its guar- 
antee has a direct pecuniary interest in every boiler under its 
care, hence the company is as much interested in preventing 
accidents as the owner of the boiler. The confidence which 
the manufacturers of the country have in this company is, 
no doubt, due largely to the fact that its advice is disinter- 
ested so far as the irianufacture or sale of boilers or boiler 
appliances is concerned. It should be stated that Secretary 
Hayden retired from office, January, 1869, and Theodore 
H. Babcock was elected to fill the vacancy. In February, 
1873, Mr. Babcock retired from the secretaryship to assume 
the duties of manager of the New York department, which 
office he fills at the present time. Mr. J. B. Pierce, formerly 
Secretary of the North American Fire Insurance Company, 
was elected Secretary in February, 1873. The present 
officers of the company are: J.M.Allen, President; General 
William B. Franklin, Vice-President; J. B. Pierce. Secre- 
tary; F. B. Allen, Supervising General Agent. Branch 
offices of the company are established at the principal manu- 
facturing centers of the country. 



* < » > » 



Cutting and Setting Precious Stones. 

BT A. WAQNER, 

Crystalline gems, like diamond and topaz, are generally 
cut in such a manner as to have fiat, smooth faces. Precious 
stones that decompose the light and thus produce a play of 
colors, are polished in such a manner as to heighten this effect 
as much as possible, which is accomplished by making a 
large number of small facets. The brilliant is an example. 

Precious stones that do not crystallize, and are distin- 
guished by play of colors, like the opal, or peculiar effects 
of light, like the cat's eye, are usually polished round or 
oval like a loaf of bread or a half of an egg. 

Gems are set in two different ways, distinguished as a free 
setting (ajour) and band setting (en cassette). In the former 
the stone is exposed on all sides and only held by little 
clasps. All its properties, its fire, its play of colors, show 
to the best advantage here. Hence very valuable gems are 
never set in any other way. Flat stones that are set in rings 
are sometimes fastened on the edge so as to leave only the 
top and bottom surfaces exposed. 

In the band setting the stone forms the lid of a gold box, 
and if the gem is transparent the upper surface is generally 
made flat and smooth, while the under side forms a low 
pyramid. 

In those stones which receive a band or box setting, and 
are less valuable, the beauty of the stone is increased by lin- 
ing the box with colored tin foil, the color of the foil cor 
responding to that of the stone. Thus, for example, a piece 
of dark yellow foil is placed under very pale topaz, a deep 
purple foil under a pale amethyst, and so on, so that the 
light reflected from beneath through the stone will have a 
deep yellow or violet color, giving the stone a much finer 
appearance than if it were set free. 

When setting common stones in cheap goods, they do not 
take the trouble to line the box with tin foil, but merely 
give it a coat of some colored varnish. This method is not 
one to be recommended, for a stone that has the foil beneath 
it looks much handsomer 

In order to make a cheap article with genuine stones the 
following ingenious device is resorted to ; Thin slips of some 
gem, as emerald, for example, are backed up with a glass 
of exactly the same color, and the glass likewise polished. 
By setting one of these double stones with the real stone 
outward and the glass beneath, the surface will, of course, 
exhibit all the properties of the gem, such as hardness, etc. 
These half genuine stones are known as " underlaid gems," 
or in French as "pierres fines doublee." When these under- 
laid gems are skillfully set, it is difficult even for the expert 
to distinguish them from perfectly genuine stones. But 
still it is easy to distinguish them by holding the stone 
before the eye in such a manner that the light reflected from 
the top enters the eye at an oblique angle ; the surface where 
the stone and glass meet can be distinctly recognized by the 
diflference in the refractive power of the two media, having 
the appearance of a craek or flaw in the stone. The public 
are frequently deceived by dealers who represent these un- 
derlaid stones as being perfectly genuine. — Neueate Erf,nd- 
ungen. 



Eighty Ifears of Usefulness. 

There is something encouraging to young mechanics in 
the fact that a distinguished member of the craft has just 
completed eighty years of useful life and is still busy. In 
effort he is a very young man, for he hopes beyond his ac- 
complishments, and believes beyond his possibilities. This 
old-young man is John Ericsson, the designer of the first 
monitor — for so he will be remembered in this country and 
others. And yet he will be considered historically as an in- 
ventor of the locomotive, of a caloric engine, of a screw for 
the driving of vessels, and possibly as the orginator of a 
" destroyer" that may add greatly to our national defenses. 



Possibly his solar engine may also add to his fame; but he 
will be held in remembrance, by those who share his friend- 
ship, as a good man and pleasant friend. 

John Ericsson was born in Sweden in 1808, his father be- 
ing a mining proprietor. He was educated as a civil engi- 
neer and subsequently practiced his profession in England. 
There in 1839 he entered a locomotive in competition with 
that of George Stephenson. 

In 1833 he first brought to public notice his caloric engine. 
In 1837 he constructed the first practicable propeller vessel, 
the Francis B. Ogden, and the disfavor with which this was 
received by the British Admiralty resulted in Captain Erics- 
son's departure for America in 1839. His record in America 
began with his first essay in war ship building, the Prince- 
ton, which was the first steamship ever built with machinery 
protected from shot by being placed below the water line. 
The story of the Monitor, which revolutionized naval archi- 
tecture, is too well known to need more than a reference. 
For the last few years Ericsson's time has been chiefiy de- 
voted to the perfection of submarine attack, and his torpedo 
boat, the Destroyer, is the result of his labors in that 
direction. 

^ « » > » 

An Excellent Ferrotype Developer. 

Messrs. Spiller and Crook, after long experience, give the 
following as a good developer for ferrotype plates: 

Wal-er 1 ounce. 

Sulphate iron 14 f^rains. 

Saltpeter 10 grains. 

Acetic acid No. 8 30 minima. 

Nitric acid 2 minims. 

some have added — 

Sulpbate of potasti 10 grains. 

A potassium collodion should be used. 
The tones which this developer gives are of a metallic lus- 
ter, resembling the daguerreotype. 



Instantaneous Pbotograplis. 

The introduction within the past two years of the im 
proved gelatine process, by which the time of taking photo- 
graphs with dry plates has been reduced a thousand times, 
renders it an easy matter now to obtain with certainty ex- 
cellent pictures of moving objects, and opens up a vast field 
of experiment for the scientific student. We lately received 
some excellent specimens of instantaneous work by Mr. G. 
G. Rockwood, of Union Square, New York, illustrating the 
principal proceedings at the opening of the great Brooklyn 
Bridge. Pictures of frigates covered with flying flags, sail- 
ors manning the yard arpis, and cannons firing from the 
same ships are among the pictures, and convey to the 
mind an idea of the extreme brevity of the time in which 
the impression must have been made on the sensitive plate. 
We are informed that the camera was located upon a steam 
tug, but the plate exposures were so brief that the vibration 
due to the machinery of the tug did not affect the distinct- 
ness of the pictures. 

Mr. Rockwood has also produced a variety of beautiful 
photos illustrating the recent yacht races in the harbor. The 
several boats engaged in the race are showu in many vari- 
ous positions, going at racing speed, all photographed in- 
stantaneously; we have here marine pictures very artistic in 
finish, that show the form and motion of the waves, the 
spray, the bending of masts and sails to the wind, and all 
the circumstances of vigorous action sharply defined and 
naturally portrayed. 



Tar as Fuel. 

M. Le Treust gives some data relating to the use of tar as 
fuel in the Vaugirard Gas Works; the model followed being 
that of the tar furnaces of the gas works at Breme, designed 
by M. Servier. M. Le Treust mentions the disadvantages 
usually accompanying the use of tar as fuel, including the 
rapid destruction of the retorts, the extreme care necessary 
to maintain a regular flow of tar, and the liability to smoke. 
All these inconveniences are claimed to have been overcome 
by the arrangements perfected by M. Le Treust, wliich con- 
sist of a special form of injector, working in a furnace to 
which the air supply is regulated to a constant quantity. To 
insure fluidity, the tar used is taken directly from the hy- 
draulic main. In order to utilize the great radiant power of 
the burning tar, the retorts of the setting of six are left as 
bare of brickwork is possible, being supported only on three 
narrow arches in their length, the middle of the setting 
being left void. Finally, the front wall is kept cool by 
the passage through it of the air required to support com- 
bustion. Eight settings of six retorts, working for a period 
of 434 days, carbonized 19,259,200 kilos, of coal, and con- 
sumed 2,345,750 kilos, of tar; being 675 kilos, of fuel per 
bench per day, or 12'17 kilos, of tar per 100 kilos, of coal 
carbonized. From these figures M. Le Treust concludes that 
tar firing is as good as coke, since the production of gas is 
as large, the retorts last as long, and the consumption of 
fuel is only 12 per cent of the weight of coal carbonized. 



The Lancet believes the naked electric light is fatal to the 
eyes. It is too hard; the " waves of motion are too .*hort, 
and the outstroke joins the instroke at too acute an angle." 
To [remove this defect a small convex refiector is placed 
below the light in the protecting globe, and one of larger 
size above it to secure a double reflection with ultimate 
divergence downward and outward, causing the rays to fall 
upon objects within the ai'ea of illumination. 
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Tbe Alloys of Gold. 

Gold is capable of combination with many of tbe baser 
metals; and while its appearance can bardly be said to be 
improved by tlie process, its value for various practical pur- 
poses is enhanced by tlie mixture of other metals. 

Arsenic, on account of its volatility, can be combined with 
gold only in small proportions. If the mixture is attempted 
to be made by projecting metallic arsenic on gold in fusion 
in an open crucible, the arsenic, according to the quantity 
used, will be entirely or in great part dissipated, and the 
gold in consequence will remain entirely unaltered or ren- 
dered more or less brittle. If a small crucible containing 
gold be insetted into a larger one containing arsenic, and an 
inverted crucible be luted on by way of a cover, and the ap- 
paratus be heated strongly in a wind furnace, the arsenic 
will be raised in vapor, and the gold, being fused in this ar- 
senicated atmosphere, will combine with a small portion of 
it. The alloy hence resulting is of a gray color, a coarse, 
granular fracture, and very brittle. A heat equal to that of 
melting gold is by no means necessary to eflfeot this combi- 
nation, for if a plate of gold is merely brought to a full red 
heat in an atmosphere loaded with arsenic, tbis latter will 
unite superficially with the gold, and the alloy hence result- 
ing being very fusible, will trickle in drops from the plate, 
till the whole of it is thus arsenicated. This alloy is scarcely 
decomposable by mere heat, and at a high temperature the 
arsenic that is driven oflE carries a considerable proportion 
of gold along with it. 

If antimony is mixed by fusion with either fine or stand- 
ard gold in the proportion of even one quarter of a grain to 
the ounce (y^j of tl^^ whole mass) the resulting conipound 
Is brittle, has a close granular fracture, with hardly any me- 
tallic luster, and its bulk will be found to be remarkably 
greater than would be deduced from the mean specific 
gravity of its ingredients. 

Zinc forms with gold an alloy of a brass yellow color; in 
other respects its action on gold is very aoalogous to that of 
arsenic, when projected in quantity on melted gold, it is 
entirely volatilized; in the state of vapor it combines with 
gold and renders it brittle. Fine brass added to gold in the 
proportion of ^V forms a pale yellow brittle alloy with a 
coarse granular fracture. The specific gravity of gold and 
zinc is somewhat greater than tbe calculated mean, where 
it forms -^ of the mass. According to Hellot, an alloy of 
three parts of zinc and one of gold is somewhat malleable; 
and equal parts of the two metals form a compound which, 
though brittle, is susceptible of a very high polish, and is but 
little liable to tarnish. 

Cobalt mixed with standard gold, in the proportion of 
four grains to an ounce, renders the color somewhat paler, 
and Induces a slight degree of brittleness, but does not ma- 
terially alter the specific gravity. When mixed with fine 
gold in the proportion of 38 grains to the ounce, the result 
is a pale yellow alloy, very brittle and with an earthy 
fracture. 

Nic"&el alloyed with gold in the proportion of 38 grains in 
the ounce, produces an alloy of the color of fine brass, with 
a coarse grained earthy rfracture, and very brittle; its spe- 
cific gravity is less than the mean. If the nickel is reduced 
to eight grains in the ounce of standard gold, the alloy is 
only slightly brittle; and with four grains of nickel, the 
mixture continues perfectly ductile. 

Gold may be alloyed with manganese by calcining the 
black oxide of this metal repeatedly with oil in a covered 
crucible, and then exposing it to a very high heat in contact 
with gold. The color of the alloy thus produced is a reddish 
gray; it is capable of receiving a brilliant luster like steel; 
it is excessively hard, and is so far possessed of ductility as 
to be in some measure flattened by the hammer before it 
breaks. The proportion of manganese thus combined is 
from I to J of the alloy. The gold in this mixture de- 
fends the manganese not only from being oxidated by the 
air, but also protects it from the action of all those acids in 
which gold itself is insoluble. By long exposure to a high 
heat with access of air, the manganese rises to the surface 
of the gold, when it becomes oxidated, [leaving this latter 
metal behind quite pure. These two metals may in like 
manner be separated by cupellatlon with lead, or by solu- 
tion in nitric acid, if the alloy has previously been quar- 
tered with silver. 

If gold is mixed with bismuth in the proportion of 38 
grains to the ounce, tbe result is an alloy of a pale greenish 
yellow, excessively brittle, and exhibiting a fine grained 
earthy fracture; its specific gravity is somewhat greater than 
the mean. If standard gold is alloyed with even one-quarter 
of a grain of bismuth in the ounce, the mixture, although in 
color and texture reasonably standard gold, is yet perfectly 
brittle. So great is the liability of gold to be affected by 
bismuth, that if it comes in contact even with the fumes of 
tbis metal, and that not in close vessels, its ductility is en- 
tirely destroyed. 

If lead is melted with gold in the proportion of 38 grains 
in the ounce, the alloy, though externally resembling pale 
fine gold, is as brittle as glass; is of a pale brown color in- 
ternally; is wholly destitute of metallic luster, and has a fine 
grained porcelainous appearance; its specific gravity is a 
little less than the mean. When the proportion of lead is 
reduced to one-quarter of a grain in the ounce, the alloy is 
still perfectly brittle; and the fumes of this metal are nearly 
as prejudicial to the ductility of the gold as those of bis- 
muth. 

Tin, when mixed with gold in the proportion of 88 grains 
in the ounce, forme an alloy of a pale yellowish gray color, 



with a somewhat earthy fracture; it may be bent without 
breaking, but is very little ductile; its specific gravity is 
considerably greater than the mean of the ingredients. An 
alloy composed of 19 grains of tin, 19 grains of copper, and 
the remainder of the ounce gold, has a coarse grained earthy 
fracture, and is considerably more brittle than if no copper 
bad been made use of. 

Iron, either in the state of bar iron, cast iron, or steel, may 
be combined with gold to the amount of 38 grains, and pro- 
bably much more, in the ounce, without in the least degree 
impairing its ductility. The color of the alloy is pale yel- 
lowish gray, approaching to dull white; it is considerably 
harder than standard gold, and its specific gravity is some- 
what less than the mean of its constituent ingredients. 

Platina and gold, when the proportion of the former 
amounts to 38 grains in the ounce, compose an alloy of a 
yellowish white color, like tarnished silver, perfect duc- 
tility, but much harder and considerably more elastic than 
standard gold. If to the foregoing alloy the standard pro 
portion of copper is added, the compound becomes of a pale 
dull yellow, and its ductility is spmewhat diminished. 

When gold is rendered standard by copper, that is, when 
the proportion of this last amounts to 38 grains in the ounce, 
the resulting alloy is of a deep yellow color inclining to red, 
is harder than pure gold, but perfectly ductile. Its specific 
gravity is less than that of the mean of its ingredients in a 
remarkable degree. Equal parts of copper and gold also 
form a perfectly ductile alloy. It is not, however, every 
kind of reputedly pure copper which can safely be used for 
alloying gold; even the Swedish dollar copper occasionally 
renders tlie goto with which it is mixed as brittle as glass, 
this appears to be owing to the lead and antimony which 
most copper contains, and which, though not in suiHcient 
quantity to aflfect in any material degree the ductility of 
the copper itself, are fully adequate to destroy the ductility 
of the gold with which they are mixed; since no more than 
y^j; of either of these materials is enough for tbis purpose, 
as we have already mentioned. 

Silver may be alloyed with gold in all proportions, and 
occasions hardly any perceptible alteration of the ductility, 
hardness, or mean specific gravity, the color of the mass 
becomes paler, exactly as the quantity of silver is in 
creased. 

The purple oxide of gold is employed as a materia! for 
coloring glass and porcelain. The old chemists vaunted 
greatly the medical effects of gold, but it has long since dis- 
appeared from every American and European pharmaco- 
poeia. — Glassware Reporter. 
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Incubation of Diseased Eggs. 

Some observations in a field of experimental investigation 
hitherto but little, if at all, the subject of special research. 
Were contributed by M. Bartbelemy before a recent meeting 
of the Academic des Sciences. Tbe conclusions at which 
M. Barthelemy arrives are remarkable, and may turn out to 
be of much value in throwing light on kindred questions. 
In a farmyard which had been during the past year the site 
of an epidemic of fowl cholera, a fowl presented this year, 
toward the end of February, all the symptoms of the 
affection, and after a protracted illness died. Fourteen eggs 
were laid by this bird during its illness, and these were 
subjected to incubation side by side with some eggs obtained 
from a normal fowl. Closely watched, the two kinds of eggs 
presented no recognizable difference so long as the circulation 
lasted in the yelk of the egg. Notable differences were, 
however, detected when the respiratory function was trans- 
ferred to the allantols; this would be at about the ninth day 
of incubation. The addled eggs — if that term may be used — 
ceased to develop; not one was hatched. Examination of 
the eggs, opened with the usual precautions, showed that 
beneath the shell, and at the surface of the allantols, an 
extravasation of black blood existed, which was charac- 
terized by the presence of an odor quite similar to that 
arising from fowls dead of cholera. Pending the examina- 
tion the umbilical artery continued to pulsate slowly, a fact 
which goes to show the tenacity of life of these embryos. 
The embryo proper was seen, so to speak, swamped in the 
bottom of the amniotic sac, which was swollen with a large 
quantity of fluid, while all trace of albumen had disappeared. 
The blood of tlie diseased egg was full of bacteria, and 
the amniotic fluid contained monads of very minute size. 
M. Barthelemy contends strongly for the notion that the 
ovum contained the germs of the microbes with which the 
parent's blood teemed, and that these germs only developed 
when, by tbe formation of tbe allantold circulation, an 
aerial respiration imparted to the circulating blood the 
necessary amount of oxygen; it is of further interest to 
remark that just at this time the embryo begins to assume 
the special features of a bird. Two out of three fowls 
succumbed after Inoculation with the debris of the diseased 
embryo. Lastly, it ought to be mentioned that cholera was 
still rife on the farm, and that other fowls were affected. — 

Lancet. 
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Pentellan and Parian marbles. 

Although Pentelian marble and all monuments made of it 
have at first a beautiful white and brilliant appearance, yet 
after a while, sometimes within a few months, sometimes 
not for years, they exhibit reddish-brown spots and stains, 
and marble columns of Pentelian marble gradually become 
covered with a reddish-brown film of oxide of iron. The 
color comes from sulphide of iron (pyrites) that frequently 
occurs in fine streams in this marble and is oxidized in course 



of time by the action of air and water, and can then be 
recognized, very disagreeably, by their dark color. The 
spores of cryptogamous plants, such as fresh and salt water 
algae, germinate in these red streaks. The new Academy at 
Athens was built of such Pentelian marble, and while hun- 
dreds of the blocks used still remain perfectly white and will 
probably remain so a long time, others already show yellow, 
brown, and even black spots. 

On the other hand, Parian marble, from which the old 
sculptors Praxiteles and Phidias chiseled their statues, has 
the property of remaining always white, because it contains 
no iron. Both kinds of marble have tbis excellent quality, 
namely, that they do not weather, lose their luster, and look 
like the shells of boiled eggs, as is the case with Carrara 
marble. 

The name of marble, from its Greek derivation, signifies 
a stone that glistens on the broken or fractured surfaces. 

To impart to new marble the appearance of old, which is 
necessary in repairing injured antiques, it may be painted 
over with a very dilute solution of chloride of iron, where- 
upon the new pieces acquire a flue yellowish-red color, simi- 
lar to that produced by the influence of air and water for 
centuries upon the old marble. — Austro-Hungarian Journal. 



A lioeomotlTe In a Procession. 

At Austin, Nevada, on July 4, the public procession con- 
tained a locomotive and two flat cars which moved in a 
stately way through the main street, the cars being deco- 
rated and fitted for the display of emblematic devices and 
carrying young women representing the States, and symbol- 
izing virtues, sciences, arts, and trades. The grade of the rail- 
road which passes up through the main street of the town 
from the station of the Nevada Central is 123^ feet to the 
100, and being on the natural route of the procession, the loco- 
motive and cars were utilized to most excellent and peculiarly 
effective advantage. 

A correspondent says that all went smooth and easy 
enough going down the steep grade, tbe brakes being in very 
competent and respon.sible hands, but many mechanically 
appreciative individuals were curious to see how it would 
be in coming up — whether the speed could be regulated to 
the pace of the procession marching before and behind. 
But that gallant little motor, weighing 33,000 pounds, just 
worked its way up the steepest plain road in the country, 
slowly*, carefully, with the precision of clockwork, and regu- 
lated exactly to the gait of the procession. There was no 
diiflculty whatever about it. 

. ^ < « t » • 

Rapid Railway Building. 
The Montreal Gazette says: The rapidity of construction 
on the main line of the Canadian Pacific railway in the first 
week in July is without parallel in tbis or any other coun- 
try. On Saturday the rails were laid upon six miles of road, 
and in the week no less than 2586 miles, exclusive of sid- 
ings, were completed, an average of about 4J^ miles per day, 
the highest ever obtained, The record is as follows: 

Kites. 

July 2 , 402 

Julys 4-78 

July 4 3-62 

July 5... 3-6J 

July « 3-90 

July 7 6-02 

Total 25-86 

The track is now completed for a distance of 738 miles 
west of Winnipeg, of which 161 miles have been constructed 
tbis season as follows; April 18 to 30, 17 58 miles; May 
51-97 miles; June, 6569 miles; July 1 to 7, 25 86 miles. 
m t t t ^ ■ — 

Prof. Marsb on the Fossil Footprints In N evada. 

Prof. O. C. Marsh, after a close examination of photo- 
graphs and casts of the footprints which were found during 
the past summer near Carson, Nev. , and which have been 
supposed to be those of human beings, says, in the current 
number of the American Journal of Science : 

" The size of these footprints, and especially the width 
between the right and left series, are strong evidence that 
they were not made by men, as has been so generally sup- 
posed. 

"A more probable explanation is that the impressions 
are the tracks of a large sloth, either Mylodon or MorotJie- 
rium, remains of which has been found in es.sentially the 
same horizon. In support of this view, it may lie said that 
the footprints are almost exactly what these animals would 
make if the hind feet covered the impressions of those in 
front. In size, in stride, and in width between the right 
and left series of impressions, the footprints agree closely 
with what we should expect Mylodon or Morotherium to 
make." 

. m A%* m — — — 

Preserving and Waterproofing Fabrics. 

Piron describes in the Moniteur Industrielle a new process 
for rendering paper or cloth waterproof and at the same 
time protecting it from change. He employs an alcoholic 
solution of the agreeable oil used to perfume Russia leather, 
and which is obtained by distilling white birch bark. 

The oil dissolves readily in alcohol, but is no longer solu- 
ble after it has once dried and became oxidized to a resin. 

The thin film of resin formed by impregnating the fabric 
does not detract from its pliability in the least, and Its 
aromatic odor protects it from insects. It protects quite 
well sea water, acids, and moderate changes of temperature. 
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lUFBOVED ADDING MACHINE. 

The engraving represents an improved adding machine 
recently patented by Mr. Philip Neary, of McLean, N. Y. 
It consists of two revolving disks numbered on the edge, 
and in mechanism for operating the disks so that the num- 
bers may be mechanically added. Through the center of 
the case extends a shaft, and on the face of the case, in a 
circle drawn from the shaft center, are inscribed a series of 
figures, from to 99, inclusive, consecutively, as shown, 
and rigidly secured to the front end of the shaft is a hand or 
pointer, which is kept in its initial position at against a 
stop by a coiled spring. 




NEABT'S ADDING MACHINE. 

Two circular disks mounted loosely on the shaft are peri- 
pherally numbered. The disk which registers units and 
tens, is provided witli a flange on the inside of which are 
cut ratchet teeth, which register with and correspond in 
number to the numbers on the periphery of the disks. Into 
these ratchet teeth a spring pawl which is secured to the 
arm catches. When the pointer is turned to the right, the 
disk remaius stationary; but when the pointer is turned to 
the left, the pawl engages with one of the ratchet teeth and 
revolves the disk with the shaft. The second disk is loosely 
mounted upon the shaft at a suitable distance from the first 
disk, and,like it, is peripherally numbered. Projectmg 
from its inner face are a hundred tappet pins, which register 
with the numbers inscribed upon the periphery. 

The first disk is provided with a spring tappet rod 
which projects from its outer 
face, and ia so situated as 
to be normally out of contact 
■with the tappet pms on the 
second disk. 

This lappet rod moves the se- 
cond disk one number each time 
it is brought into operation. 
The normal position of the ma 
chine is when the pointer is at 
and the ciphers on the disks 
register with the apertures in 
the case. In adding a number 
of figures — as, for example, 20, 
17, and 13 — the pointer will be 
turned from on the dial to the 
left until it reaches 20, and then 
released, and the spring, E, 
allowed to carry back to 0, then 
to the left again to 17, and so on 
for the next numlier; and owing 
to the pawl and ratchet teeth 
previously described, the disk, F, 
will be revolved from point to 
point, and the sum "50 "will 
appear through the unils and 
tens aperture. When the sum 
of the figures added equals or 
exceeds 100, the second disk will 
be also moved one point, or as 
many times as there are hun- 
dreds in the sum, and the amount will be read through both 
apertures, a.s will be very readily understood. 

Further information in regard to this invention may be 
obtained by addressing the inventor as above. 



menbaden Fisblng. 

The capture of the bony fish, or menhaden, which form- 
erly was confined to seining "alongshore" by resident 
farmers for manuring purposes, has become an industry that 
involves the employment of considerable capital and the use 
of expensive machinery. The object of this fishery — orrather 
sea reaping— is primarily the production of oil, and second- 
arily the manufacture of an agricultural fertilizer. The fish 
are distilled for their oil, which is used by curriers for "fill- 
ing " hides, and the solid remainder is sold as a fertilizer, for 
which it is well adapted. A letter in the INew Saven Palla- 
dium says : 

The life of a bony fish catcher is a hard one at best. In 
pleasant weather it is wearisome, and in unpleasant weather 
it is simply detestable. The fish have been pursued so closely 
in Long Island Sound that comparatively few large bunches 
of them can be surrounded with seines there now. Hence, 
the steamers have to sail miles to find them. For instance, 
menhaden are now being taken in the largest quantities off 
Barncgat, on the New Jersey coast; and consequently the 
Milford men have to leave here in the middle of the night 
and pass up the Sound, through Hell Gate, down the Nar- 
rows, and along the beach for hours before striking them. 
Perhaps they do not get a scale till noon. The seining, 
which is the hardest kind of work, is kept up till dark, and 
then, if the vessel is loaded, she is headed at once for Mil- 
ford, reaches here late at night, is discharged, and before 
morning is well on her way toward the fishing grounds 
again. Good fishing allows no rest to the hands. They 
work early and late, are soaked through with water, and 
sleep nights in a hot and not very sweet smelling forecastle. 
The men earn all the money they get. Perhaps the only 
redeeming feature of their life is their fare. Bony fisher- 
men are very good livers. Good cooks are employed, and 
the store bill of one of the steamers would run an ordinary 
shore hotel in fine style. 

* I ■ > » 

NEW DYNAMO ELECTRIC MACHINE. 

The engraving represents a dynamo electric machine 
whose armature has neither wire nor bars, and in which no 
commutator is required, as the current flowing from the ma- 
chine is all in one direction. This machine is remarkable 
for its simplicity and its economy in the use of power. It 
delivers a current of very low electromotive force, suitable 
for plating and for incnndesceut electric lighting When 
used for the latter purpose, a small high tension machine 
may be employed to advantage to supply a current to the 
field magnets. 

The machine consists of a field magnet having hollow cy- 
lindrical polar extremities, B, in each of which a tu.ftular 
armature, C, revolves, the bearing of the armature being at 
the ends of the cylindric.il poles of the field magnet. An 
auxiliary field magnet composed of the side bars and cylin 
drical pole extensions G, extending through the armature 
axially completes the arrangement, and acting together with 
the outer magnet prodiices a strong magnetic field surround- 
ing the armature on all sides. The current is conducted 
away from the ends of the armature by wires connecting 



GAS HEATED LAVNDBY IBON. 

The laundry iron shown in the cut is heated continuously 
by gas, the heat being uniform at any required temperature. 
The body of the iron is hollow, and its sides are perforated 
witlf two rows of holes, and in the lop is inserted an in- 
verted Bunsen burner, the flame of which is projected on lo 
the upper surface of the lowerpart of the iron. The burner 
receives its supply of gas through a flexible tube connected 
with any suitable gas supply. A rigid pipe extends from 
the burner through the non-conducting handle of the iron 
near one end. The burner is provided with a mixing cham- 
ber in which the gas and air are mixed in suitable propor- 
tions for the perfect combustion of the gas. By simply 
turning the cock in the gas supply pipe, the heat may be 
varied at pleasure. 




FEDDEB'S LAITNDBY IBON. 

This iron has many advantages, among which are the 
economy of fuel, uniformity of temperature, saving of time 
usually consumed in changing and heating irons, avoiding 
the necessity of a hot fire in the house in warm weather. 
This invention has been patented by Mr. J. N. Pedder, 
Avenue Q, between 35th and 36th Streets, Galveston, Texas. 




Pbototypes on Copper. 

Copper is much better adapted to this process than zinc. 
It is covered with a thin film of asphalt, and when dry well 
washed with water, then covered with a thin film of bichro- 
mated albumen. After drying and exposing under a ne- 
gative it is washed in water, colored with aniline until only 
the lines of the drawing remain; it is next washed with 
pure water, dried, and the soluble asphalt dissolved with 
benzine. After drying it is etched. 



DELAFIELD'S TJITIFOLAR STNAMO-ELECTRIC MACHINE. 



with the armature journals, and with springs bearing on the 
ends of the armature. The springs are applied to insure a 
constant connection. , 

In operating the machine the current from one armature 
may be used to excite the field magnets, or the current from 
both armatures may be taken through the wire of the field 
magnets, or as stated above, the field magnets may be ex- 
cited by a small'high tension dynamo, and the entire cur- 
rent of the armatures may be applied to outside work. 

The current from this machine is uniform and continuous, 
and always in the same direction, so that there are no re- 
versals or interruptions and consequently no sparks. 

This novel dynamo has been patented by Mr. A. Floyd 
Delafleld, of Noroton, Conn. 



Wew ITse for Old Oil Cans. 

For striking the centers of a four span bridge over the 
Tamal River, in the Midnapore district, there was required 
for holding the sand an entirely closed receptacle, which 
would gradually collapse as the weight came upon it — bags, 
open cylindrical or rectangular boxes buing unsuitable under 
the conditions. After considerable thought, it struck the 
author that empty kerosene oil tins would answer the pur- 
pose, and if so, hardly anything could be cheaper, as Ihey 
only cost one anna per tin. The 
weight which the tins filled with 
sand would sustain without col- 
lapsing having been ascertained 
by experiment, a suflicient num- 
ber were placed on the top 
of masonry pillars and were in- 
closed by masonry in mud mor- 
tar, so as to prevent their being 
tampered with. This was also 
needed as a reserve support in 
case of a tin bursting through 
faulty construction. The kero- 
sene oil tin " sand boxes " were 
made to carry the centers by 
templates and pillar plates, as 
usual ; and to allow of the im- 
mediate collapse on the sand 
being removed, the templates 
were made of such a size as to 
lie within the box. In striking 
the centers, the casing bricks 
were first removed. Coolies, 
armed with short and sharp 
pointed pegs of hard wood and 
ordinary hand hammers, were 
stationed at each box. At a 
given signal every man struck a 
hole at the side of his box, and 
on the pegs being simultane- 
ously removed, and another hole 
made at the top of the tin, the sand ran out. The lower- 
ing, which was very easy and gradual, could he arrested at 
any point by allowing the sand to accumulate in front of 
the holes. One side could also be lowered quicker than the 
other by simply driving another hole into the box and in- 
creasing the flow of sand. The maximum weight supported 
by one of the kerosene oil tins used was, by calculation, 
7 7 tons. No bulging or crushing was perceptible before 
the sand was run out. — Professional Papen on Indian Mn- 
gineering. 

■ ^ » ■ I ^ 

The Forsyth scale works have received an order for a forty- 
ton extension track scale for the Jacobs & Hazelton Coal 
Co., and a Similar order from the Clark & Price. Coal Co. 
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THE AFTEBYX, OB KIWI. 

The apteryx, or kiwi, is a native of New Zealand, and is 
a very strange, weird bird. It has scarcely a trace of 
wings, and is on that account called apteryx, or wingless. 
It has very little similariiy to other short winged birds. 
Its body is compact, its neck short but thick, the wings so 
stunted that they are scarcely visible, except in the skele- 
ton. The plumage consists of long, lancet-shaped feath|cs, 
which are covered part of their length with shiny silken 
down. The quill portion of the feathers is very short. 
The general color of the apteryx is chestnut brown. The 
bird has no tail. The beak is long and curved; the nostrils, 
very small and narrow, are set on each side of the tip. The 
legs are very strong and short; 

Not many years ago the apteryx was thought to be a fab- 
ulous bird, and its veritable existence was denied by scien- 
tific men. The first one brought to Europe was called the 
Apteryx australis; it was killed in the forests of New Zea- 
land, on the southwestern coast. A second one from the 
same locality was carried to the British Museum. 

Almost all the specimens found in collections now come 
from the North Island, and belong to 
another species (Apteryx mantelli). 
This bird is called kiwi by the natives. 
Bartlett says that this species is dis- 
tinguished from the others by being 
somewhat smaller; it has also longer 
legs and shorter claws, and there are 
long bristly hairs on the head. The 
color of the plumage is darker and 
more reddish. 

The kiwi lives in the uninhabited 
forest regions of the North Island, but 
is wholly extinct in the inhabited re- 
gions, and is not very easily captured. 
DiefEenbach, who resided in New Zea- 
land eighteen months, only obtained 
one -ikin, although he offered large re- 
wards to the natives. 

The bird is found now most fre- 
quently in Little Barrier Island, a 
small uninhabited island covered with 
dense forests, situated in Hauraki 
Gulf, near Auckland, and in the forests 
of the mountain chain between Cape 
Pallisir and the East Cape, on the south- 
eastern side of the North Island. This 
island consists of mountains about 
seven hundred meters high, is only 
accessible in a quiet sea, and the exist- 
ence of these wingless birds there 
proves that it was once connected with 
the other part of the island. Two of 
these birds, male and female, were 
captured alive near the source of the 
Rocky aad Slate Rivers, on a danger- 
ous height a thousand meters above 
the sea. The natives carried them to 
Hochstetter, who paid five pounds 
sterling for them. 

In the year 1861 Skeet found the 
kiwi very abundant upon the grassy 
mountain ridges on the eastern side of 
the Owen River. With the help of 
two dogs he caught every night from 
fifteen to twenty of these birds. He 
and his people subsisted upon their 
flesh. 

These birds are nocturnal, and dur- 
ing the day hide in holes in the earth 
or under the roots of large trees, and 
only come forth at night to obtain their 
food. They live upon insects, larvae, 
worms, and the seeds of various plants. 
The natives hunt them only at night, 
and often bewilder them so with the 
glare of the'r torches that they can be 
caught by the hand or knocked down 
with sticks. They are remarkably 
fleet of foot, which makes up for the 
absence of wings. When running they 
take long strides, hold their body in an 
inclined position with the neck stretched out. They move 
cautiously, and as noiselessly as a rat. If disturbed during 
the day they yawn frequently, and wrench their wide open 
jaws out of shape in the most singular manner. If pro- 
voked they raise their body to an erect position, lift up the 
foot to the breast, and strike with it, their only but not in- 
significant weapon of defense. It has been said that they 
attract worms to the«surface by striking on the ground with 
their powerful feet. 

While in search of food they make a constant snufding 
sound through the nostrils. It is doubtful whether they 
are guided by the sense of feeling or of smell. It is certain 
that the sense of feeling is strongly developed, for they touch 
every object with the point of their bill, whether they are 
eating or examining the ground. When they are confined 
in a room or cage, the snuffling sound is only perceptible 
during the night when they are in search of food or eating, 
and is not heard when they softly touch the walls of the 
cage. Buller has observed these imprisoned birds searching 
the ground in the immediate vicinity of a lost worm, with- 
out finding the morsel again, and has noticed that they are 



never able to take a piece of meat from the ground or 
from a vessel of water until they have touched it with the 
point of their bill. 

It is very amusing to see the free birds searching for 
worms. They thrust their long bill in the soft ground, 
sinking it almost to the roots, and draw it forth immediately 
with a worm in the point of the bill. They never draw the 
worm from the ground suddenly, but are very careful not 
to mangle it. When they have laid the worm on the 
ground, they throw it into their jaws with a sudden motion, 
and then swallow it. They consume insects and berries in 
the same way, and take up small stones. 

In the London Zoological Gardens the cage of this bird is 
in a dark stall; some straw is piled up in one corner. The 
Kiwi conceals itself behind this straw during the day. If 
the keeper takes it out from its hiding place it looks puzzled 
for a time, but when it is placed on the ground it turns its 
back and runs back to the straw in the most absurd style. 
After the sun goes down it runs about in a lively manner, 
and thrusts its long bill into every corner. 

The female in the London gardens has laid several eggs. 



Lime fartrldees for minlnK Coal. 

According to the American Manufacturer (Pittsburg, Pa.), 
some experiments have been made with cartridges of con- 
densed lime in mining coal at the Eureka mine at Houtz- 
dale. The tests were successful in shattering the coal, but 
better results would have been reached if the coal had not 
been too soft. It appears that the lime charges must he com- 
pressed by hydraulic or similar means under a pressure of 
forty tons on a cylinder of two and a half inches, nearly 
doubling the density of the lime. Thus treated, and se- 
cured in a hole drilled in the coal, water is pumped to the 
cartridge, reaching its entire length, and the expansion 
effects an enlargement of five times the original bulk of 
the cartridge, necessarily shattering the surrounding walls 
of coal to that extent without an explosion. 




THE APTERYX, OR KIWI. 

The bird weighs a little more than four' pounds, and the 
eggs, which are remarkably large, weigh' between fourteen 
and fifteen ounces. 

"The skin of these birds is very tough, yet flexible, and 
the chiefs in New Zealuad set great value upon it for the 
manufacture of their state mantles, permitting no inferior 
person to wear them, and being extremely unwilling to part 
with them even for a valuable consideration." — From Brehm's 
Animal Life. 

m * * t m 

Peanut Floor. 

The value of the peanut crop of this country for the cur- 
rent year is estimated by the Savannah Telegram at 
$3,000,000. That paper says that " the Virginians are be- 
ginkiing to turn the peanut into flour, and say it makes a 
pecuUarly palatable 'biscuit.' In Georgia there is a cus- 
tom, now growing old, of grinding or pounding the shelled 
peanuts and turning them into pastry, which has some re- 
semblance, both in looks and taste, to that made of cocoanut, 
but the peanut pastry is more oily and richer, and, we think, 
healthier and better every way." 



RemoTlns a Bluff by Hjdraullc Power. 

The Sioux City Journal, describing a test of hydraulic 
machinery to be u,sed in washing away the threatening 
bluffs which hang over the track of the Milwaukee road two 
miles west of that place, says: Promthe Worthington pump, 
which is considered the more power- 
ful of the two on the boat, an 8-inch 
^^i^_^ pipe extends up the bank to a height 

of about 60 feet, where it reaches the 
road bed of the track. It then runs 
under the track nearly to the base of 
the bluff and terminates in a movable 
iron nozzle with a 2-inch end. Prom 
the point where the nozzle is directed 
toward the bluff begins a sluiceway 
constructed of boards and about 2 feet 
deep. This sluiceway leads under the 
track, downward in a diagonal course 
to the river. 

The pipe through which the water 
rushes to the nozzle is well secured. 
The sluiceway is constructed on lim- 
bers, and is strongly braced. As the 
nozzle points toward the bluff, without 
the water rushing from its mouth and 
the sluiceway is dry, there is nothing 
particularly curious or interesting in 
the machinery's appearance; but when 
the big boiler at the water below begins 
to puff, the powerful pump commences 
action, and the glittering stream shoots 
from the mouth of the nozzle with 
lightning speed, and, hardly spraying, 
strikes the bluff with terrific force, 
boring deep into the earth and causing 
the dust to rise in clouds, some appre- 
ciation of the force of the water can be 
gained. Then too, the practical re- 
sult of the aqueous battering ram's 
power is seen inthemassof mud which 
rushes through the sluice. 

Hundreds of tons of earth made solu- 
ble melt away in an hour and are 
swiftly carried off through the appa- 
rently small board runway to the river 
below. When all was ready the signal 
was given, and the water began to rush 
through the pipe and pound away at 
the bank. In five minutes immense 
quantities of the dirt were melting and 
rushing through the sluice. The cut 
ting was done in a scientific manner. 
First, the water was sent against the 
bluff sixty feet up, and holes bored to 
weaken its dry solidity. Then the bor- 
ing began underneath, and the founda- 
tion of a mass of earth sixty feet high 
and ten feet thick by about fifty feet 
in width was dug away. All at once 
the big chunk gave way, and with vast 
clouds of dust and much noise fell 
downward and toward the track. The 
plucky pipe man and his assistants 
were the least disturbed by the slide 
and advance of the earth, but they had 
cause for alarm, as for an instant it 
looked as if a large portion of the bluff would be affected 
by that detached, and would break loose to sweep every- 
thing before it to the river. 

During the hour, while the crowd of visitors remained, a 
much larger quantity of earth was washed away than was 
expected when the work commenced, and the officials 
generally seemed to be satisfied that at last an effective 
way of conquering the dangerous bluff had been found. It 
being understood that General Superintendent J. T. Clark 
was the proposer of the hydraulic method of cutting away 
the bluff, and that principally through his efforts it has been 
brought to a practical test, he was briefly interviewed. He 
expressed himself much pleased with the result of the ex- 
periment as far as it had gone. He added that it was only 
an experiment, but that it looked to him as being much more 
effective than blasting or shoveling, while the ultimate ex- 
pense would not be half so great. 

^ « > I » 

The Ohio Powder Company is making 350 kegs of pow- 
der per day, and ruiming the machinery day and night to 
keep up with its orders. 
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Tbe Ftaenomena of netalUferons Deposits. 

BY PROI". JOSEPH LB CONTE. 

The following is an abstract of a paper read before the 
AmericaD Academy of Sciences at its late meeting in Wash- 
ington, which in the author's absence was read by Prof. T. 
bterry Hunt: 

The paper said that the phenomena of metalliferous de- 
posit by solfatusic action at Sulphur Bank and Steamboat 
Springs have tended strongly to confirm what he had pre- 
viously believed to be tbe most probable theory of vein for- 
mation, and at the same time to give it more clearness and 
deflniteness. The structure, the mode of occurrence, and 
tbe contents of metalliferous veins leave no longer any room 
for doubt that Ihey have been formed by deposit from solu- 
tions. If any doubt had lingered on this subject, it was 
thoroughly dissipated by the phenomena of deposit still in 
progress at Sulphur Bank and at Steamboat Springs. Among 
the metallic ores cinnabar has long been considered a possi- 
ble exception to this mode of deposit. The extreme vola- 
tility of this sulphide, the extreme irregularity of its veins, 
and its frequent occurrence in the vicinity of comparatively 
recent volcanic action have suggested that it may have been 
deposited in irregular fissures, cracks, cavities, etc., by con 
densation of its vapors sublimed by volcanic heat beneath. 
But the phenomena of Sulphur Bank and Stenmboat Springs 
ought to settle the question forever. Cinnabar as well as 
other metallic sulphides are now being deposited there, along 
with silica, from solution. Admitting, then, as established 
the view that metalliferous veins have been deposited 
from solutions, the most difficult questions still remain: 
What are the conditions under which deposit takes place? 
and. What, in addition to simple water, have been the 
solvents? 

In answering the first question it must be remembered that 
the chemistry of nature is far more subtle and refined than 
that of the laboratory: that substances which are regarded 
as practically insoluble in the latter cannot be so regarded in 
the former. The infinite patience of nature and the infinite 
slowness of her operations must be taken into account. In 
the perpetual circulation of subterranean waters infinitesimal 
deposits, continued and accumulated through almost infinite 
time, produce large results. Thus mineral veins may be 
composed of substances of extremest insolubility, and yet be 
deposited from solutions. In fact, such extreme insolubility, 
or at least very feeble solubility, would seem to be a con- 
dition of mineral vein formation, for otherwise the minerals 
would be in most cases brought to the surface instead of 
being deposited below. 

Again, it must be borne in mind that solubility, even the 
feeblest, is notably increased by heat, especially super-heat, 
and by pre»sure. The latter is generally regarded only as a 
necessary condition of super-heat and not as itself an active 
agent. But in fact pressure acts directly as an active agent 
in increasing the solubility of nearly all substances. Mr. 
Sorby has not only proved this by actual experiment on a 
great variety of substances, but has shown that it is a neces- 
sary consequence and beautiful illustration of the law of cor- 
relation and conservation of natural forces, and that we have 
m this as in the case of fusibility an example of the equiva 
lency of mechanism and molecular forces. For, as in the 
matter of fusibility in all cases in which expansion takes 
place in fusion, pressure by resisting expansion raises the 
fusing point, while only in those exceptional cases like ice, 
in which contraction takes place in fusion, pressure by 
arresting contraction lowers the fusing point. So also in 
the matter of solubility, in all cases in which contraction 
takes place in solutiou, namely, in which the volume of the 
solution is less than the combined volumes of constituents, 
pressure by arresting contraction increases solubility, while 
only in very exceptional cases as, for example, sal ammoniac, 
in which expansion takes place in solution, pressure by re- 
sisting expansion diminishes solubility. These latter cases 
are so extremely rare that we may assume as a law the in- 
creased solvent power of water in proportion to pressure. 
It is even possible by experiment thus to determine the me- 
chanical equivalent of the chemical force of solution of any 
given substance; and, in fact, this has been so determined 
for several substances by Mr. Sorby. 

There can be no doubt, then, that the solvent power of 
water may be increased without limit by corresponding in- 
crease of heat and pressure. It 13 quite certain, therefore, 
that water deep in the interior of the earth, especially in vol- 
canic regions, and therefore under heavy pressure and super- 
heat, would have its solvent power greatly increased, not 
only by the super-heat, but also by the pressure. It is be- 
lieved that few substances could resist entirely its solvent 
power. Such waters, coming up slowly toward the surface 
through fissures, large and small, would have their solvent 
power diminished both by cooling and by relief of pressure, 
imd must of necessity deposit in their courses and form mine- 
ral veins. But the solvent power of subterranean waters is 
still further very greatly increased for most vein matters by 
the pressure of alkali in the form of alkaline carbonates or 
alkaline sulphides, or both. This is especially true of the 
commonest of vem stuflfs, viz., quartz and lime carbonate, and 
the commonest forms of metallic ore, viz., metallic*ulphides. 
The soluliility of silica in alkaline carbonated waters is well 
known, and with excess of carbonic acid in the waters all 
the earthy and metallic carbonates are also soluble. The 
solubility of many and probably of all metallic sulphides in 
alkaline sulphides, especially with excess of hydrogen sul- 
pllide under pressure and super-heat, can no longer be 
doubted; for iron sulphide and mercuric sulphide are now 



being deposited from such waters, both at Sulphur Bank 
and at Steamboat Springs. 

Mr. Christy and others have proved the solubility of mer- 
curic sulphide under pressure and super-heat by actual ex- 
periment; and these are among the most insoluble of metallic 
sulphides. It is certain, then, that metallic sulphides are 
s61uble to a limited extent in alkaline sulphides, forming 
doubtless double sulphides. It is certain, also, that the sol- 
ubility is increased by super-heat and pressure. It is there, 
fore also certain that hot waters containing alkaline carbon- 
ates and alkaline sulphides, circulating at great depth and 
therefore under heavy pressure, would take up silica, earthy 
and metallic carbonates, and metallic sulphides, and that 
coming up slowly toward the surface they would deposit 
these substances in their courses, partly by cooling and 
partly by relief of pressure, and thus form metalliferous 
veins. Cooling and relief of pressure are the most useful 
causes of deposit, but not the only ones. Organic matters 
are of almost universal occurrence in subterranean waters, 
and their agency in reducing metallic oxides and metallic 
salts is well known. Organic matter is a universal reducing 
agent. 

The acids of organic'decomposition may prove a reducing 
agent. Such in brief is an outline of a true theory of the 
genesis of metalliferous veins — a theory apparently con- 
firmed by the study of causes now in operation at Sulphur 
Sank and Steamboat Springs, and probably many other 
places in California and Nevada, 



Sea Batbing. 

At the present time, says the British Medical Journal, it 
may be useful to recall the chief general indications and 
contraindications which respectively sanction and for- 
bid bathing in the sea. " Shall I bathe ? " This is a question 
which thousands of health seekers will be asking of their 
doctors during the next few weeks. While the stimulus of 
a fresher air, of change of scene, and of new occupations, 
together with rest from accustomed work, are the elements 
from which the weakly, the worn, the worried reap physical 
and mental restoration in a sojourn on the sea coast, it is 
unquestionable that bathing in the open sea is, in itself, a 
powerful restorative agency, which many persons may em- 
ploy with very great advantage. 

The universal experience of our race, through unnumber- 
ed ages, has shown the value of sea bathing in both prevent- 
ive and curative medicine. A good rule, laid down by 
an experienced physician, is this: In all cases showing im- 
paired functional powers, without any manifestation of in- 
flammatory symptoms, in short, in those cases in which the 
exhibition of alteratives and tonics is indicated, seS bath 
ing may, with proper precautions, be resorted to: it is con- 
tra-indicated in persons of plethoric habit of body, m cerebral 
congestion, in organic diseasaof the heart, in aneurism, and 
in all persons who have the inability safely to encounter a 
comparatively severe shock; while it is also to be forbidden 
at certain periods in which the female constitution is not 
prepared for the application of powerful remedies. Because 
it tends, in certain conditions of impaired health, to cause 
determination of blood to the viscera. Bathing in the open 
sea is generally unsuitable for persons disposed to congestive 
disorders of the lungs, kidneys, liver, and brain. Albu- 
minuria, advanced anaemia, and a liability to haemoptysis 
are also conditions which are usually accepted as contra- 
indicating sea bathing. 
.It is hurtful to bathe babies in the sea; children under 
two years of age are too young to bear with advantage the 
comparatively severe shock of a cold sea bath. In old age, 
when the bodily powers are unequal to a vigorous reaction, 
sea bathing may do much harm, especially in the subjects 
of extreme arterial degeneration. In ^ suitable cases, and 
under proper precautions as to time of bathing and durati6n 
of exposure, a daily bath in the open sea is a valuable re- 
storative. In individuals who are fairly robust, it is a stimu- 
lant, alterative, and tonic, promoting appetite, tissue change, 
and excretions, and bracing up the nervous, vascular, and 
muscular systems. Sea bathing is especially useful as a 
powerful and unsurpassed tonic in delayed convalescence 
from acute diseases, in many chronic affections, and in per- 
sons whose strength has become enfeebled by injurious ex- 
cesses, by mental strain, or by unhealthy occupations. 

^ < » > » 

The Aeration of ITeast. 
Some interesting experiments on fermentation have been 
made by D. Cochin, and his results are given in a recent 
number of the Comptes Bendvt of the French Academy of 
Sciences. Other investigators have proved that the mem- 
brane surrounding yeast cells is penetrated by glucose solu- 
tion, and fermentation does not commence until some time 
after this endosmose has taken place, and this has been 
fully confirmed by Cochin. His experiments on aeration of 
yeast are most interesting, and the conclusions founded on 
them are in some respects striking. He found that if 
yeast be suspended in water and aerated by repeatedly de- 
canting the liquid from one vessel to another, the aerated 
yeast, when added to a solution of glucose, exerts simply a 
diluting effect equal to that which would be produced by 
the .same volume of water; if, however, the yeast be de- 
prived of air by suspending it in recently-boiled water, and 
covering the water with a somewhat thick layer of oil, and 
heating the liquid to 20° C. for periods varying from two 
hours to several days, the effect produced on a solution of 
glucose is different. After eight days' heating the yeast is 



still permeable to the sugar solution, but fermentation 
scarcely commences; thb yeast has been asphyxiated. After 
two hours' heating, the absorption of sugar begins, but it is 
only after twenty-four hours' heating that the phenomena 
are most distinctly observed; at the end of this period, 
when the yeast, thus deprived of air, is added to a solution 
of glucose, the latter is absorbed by the yeast cells to such 
aii« extent before fermentation commences that the 
amount in solution is diminished oue-half. 

If a quantity of the liquid is boiled, mixed with an equal 
volume of alcohol, and filtered, almost the whole of the 
sugar is found in the filtrate, only a small proportion having 
been converted into alcohol, thus proving that very slight 
fermentation takes place under these conditions. From 
these experiments it is evident that the transformation of 
sugar takes place in the interior of the cells, and that de- 
privation of air brings the cells into the condition most 
favorable for absorbing the sugar. Cochin also observed 
that aerated yeast and yeast deprived of air, also show great 
difference in their fermentative power. The former pro- 
duces an amount of alcohol much below the normal amount, 
and decomposes part of the sugar without converting it into 
alcohol. The practical lesson to be learnt from these inves- 
tigations is, that a wort prior to pitching, and the pitching 
yeast itself, ought always to be deprived of air as much as 
possible, but us soon as the sugar has had time to penetrate 
the membranes of the yeast cells by endosmose, a thorough 
aeration of the wort ought to be effected, so qs to set up and 
maintain an active fermentation. 



The Power of Water. 

The properties of water are only partially understood by 
those who have never seen it under high pressure. The 
Virginia City Water Company get their supply from Marlette 
Lake on the Tahoe side of the mountain. They get it through 
by a long tunnel, and are then on-the crest of a high moun- 
tain opposite Mount Davidson, with WashoeValley between. 
To cross this valley by a flume would be almost impossible, so 
the water is carried down the mountain side to the bottom, 
and crosses under the V. & T. Railroad track, on the divide 
between Washoe and Eagle valleys, then up again to the re- 
quired height in iron pipes. The depression created in the 
line of carriage is 1,730 feet, and the pressure on the pipes is 
800 pounds to the square inch. One pipe is 11 inches in di- 
ameter, and is quarter inch iron lap welded, and 18 feet 
long, with screw joints. There is little trouble from it, but 
the other, which is twelve inches in diameter, and is riveted 
pipe, makes more or less trouble all the time. The pipe is 
laid with the seam down, and whenever a crack is made by 
the frost <* »ua warping it, ws^rom any other ca,use, the 
stream pours forth with tremendous force, If the jointis 
broken open, of course the whole stream is loose and goes 
tearing down the mountain, but usually the escape is very 
small. The break last week was less than five-eighths of an 
inch in diameter, and yet the water in the flume was lowered 
an inch and a half by it, and the pressure went down fifteen 
or twenty pounds. Captain Overton says that fifty inches 
of water went through it. It has been probably a year in 
cutting out, and was made by a little stream hardly visible 
to the naked eye, that escaped through a joint and struck 
the pipe two or three feet off, eating away the iron until the 
pressure inside broke it through. When such a break oc- 
curs the noise can be heard for half a mile, and the earth 
shakes for hundreds of feet around. A break the size of a 
knitting needle will cut a hole in the pipe in half an hour. 
Such breaks are repaired by putting a band around the pipe, 
pouring in melted lead, and tamping it in. Such a stream 
bores through rock like a sand blast. The flying water is as 
hard as iron, and feels rough like a file to the touch. It is 
impossible to turn it with the hand, as it tears the flesh off 
the bones, and if the fingers are stuck into the stream, with 
the point up, the nails are instantly turned back, and some- 
times torn loose from the flesh. — Reno Gazette. 



Sewer Gas and Typbold Fever. 

Dr. George Hamilton, in the Medical Secord, takes issue 
with those who assume the conveyance of germs of typhoid 
and scarlet fevers, diphtheria, and dysentery by contami- 
nated drinking water, and who do not believe that sewer 
gas can spread the infection or originate the diseases. Re- 
ferring to the epidemics that sometimes occur suddenly in 
cities fed with drinking water from some common source, 
he says that their sudden appearance and as sudden disap- 
pearance cannot be attributed to the character of the water, 
except on the supposition that the water changes suddenly 
from purity to impurity, and vice versa, a suppo.'ition in- 
compatible with the delivery supply of water from reser- 
voirs. Walled-up cesspools, he says, are common in the 
city and not usually found in the country, and the exhala- 
tions from unventilated and uncared for vaults have much 
to do with the prevalence of typhoid diseases. 



An Aid to Russian Literature. 

From Nicolas Schischkoff. a member of the Imperial Rus- 
sian Technological Society, St. Petersburg, Russia, we have 
received a copy of a monthly publicatioii in the Russian 
language that attempts to give its readers " a guide through 
the mazes of contemporary technical literature," by copious 
extracts from technical publications from all parts of the 
world, and by an alphabetical reference index. Such a 
monthly is well calculated to be of use to Russians who de- 
sire an acquaintance with the sciences as practically applied 
by the western nations of Europe. 
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Effect of Condiments, sneb as Salt and. Pepper. 

The following contribution to the Bulletin of the French 
Hygienic Society by Dr. G. Husson has been deemed worthy 
of translation, from its practical bearing on our daily life: 

When we cast a retrospective glance at th^e culinary art 
among all people, extending back to the most remote an- 
tiquity, we are surprised at the importance that seasoning 
and condiments have never ceased to have. 

This peculiarity possesses sufficient interest to induce us, 
at another time, to study into the origin, causes, and effects 
of their use. At present we will merely examine into their 
influence on digestion, and will report on salt and vinegar 
alone. 

Condiments, in fact, are not only intended to make the 
food more agreeable, to excite the appetite, to flatter the pal- 
ate, and to create enjoyment, but they also have an effect 
on the phenomenon of digestion. Science has recognized 
the fact, and man has always instinctively felt this influence 
of condiments upon the digestive functions; but then he fre- 
quently only thinks aboutsatisfying his taste. It is the neces- 
sity of his being that he obeys. The care bestowed on the 
preparation of food has existed everywhere and at all limes, 
originated in these impulses, and they are next to medicine 
and chemistry in calling attention to the necessity of giving 
attention to the preparation and seasoning of food, even of 
the simplest kind. Still we would not insist on this sub- 
ject if it were not for combating an unfortunately very com- 
mon custom. 

It too frequently happens that because a dish is modest the 
preparation is neglected, and people think to supply what is 
lacking by heavy doses of salt and pepper. Here two seri- 
ous errors are committed, for it is with our food as with our 
dwellings: the more simple they are, the more care they 
should receive. 

The use of salt and of acids in excess may prove injurious, 
as we shall attempt to prove by certain experiments that we 
have made. These experiments were made on pieces of 
meat deprived of fat and gristle, either dressed with all 
sorts of condiments, with wine, with vinegar, with oil, or 
simple dishes with some salt but no liquid. 

After the pieces of meat had beeu macerated or in contact 
with the condiments for four days, four grammes were taken 
from each sample and put in a pbial with one gramme of 
liquid pepsine and 40 grammes of water containing O'l per 
cent of hydrochloric acid. 

For comparison two other phials were taken, and in one 
was placed 4 grammes of meat that had not been subjected 
to any culinary preparation, with a gramme of pepsine and 
40 grammes of acidulated water as before. In the other 
phial were placed the same substances and in the same 
quantities, except that the acid was 1 to 40. They were all 
put in a water btth'Sttd kept at a temperature of 40° C. (104° 
Fabr.). 

The results were as follows: 

The meat in wine was very rapidly digested, and that in 
vinegar followed next. The meat in oil and that au charbon 
fell in the third line; they required nearly as long a time for 
digestion as the meat that had had no culinary preparation; 
salt meat and raw meat that had been in the stronger acid 
were very difficult of digestion. 

With papaine, a substitute for pepsine, the results were 
still neater, but were in harmony with the preceding. 

These experiments also showed me at the same lime how 
little reliance can be put on commercial pepsine. 

Other experimeuts lead to certain remarkable conclusions 
regarding salt and acetic acid, as follows: 

If four grammes of hashed meat be placed In a phial with 
four grammes of water, one of liquid pepsine or papaine, 
and four drops of hydrochloric acid, and the following 
quantity of salt added, namely, 05, 0-1, 025, 05, 1,2-5, 
and 5 grammes, it will be found that salt in small doses 
slightly facilitates the action of peptic ferment; but when it 
reaches 5 gramme it retards digestion; and in proportion 
to the quantity present. 

When glacial acetic acid was used instead of salt, in quan- 
tities of 4, 2, 1, 05, 0"25, and O'lO gramme, themeat dissolved 
more rapidly the greater the quantity of acid there was. 
With papaine and four grammes of acetic acid the transfor- 
mation was almost instantaneous. But although an excess of 
acetic acid dissolves the meat more rapidly, it is necessary 
to add that besides the peptones, there is also a substance 
formed from gelatine which is precipitated by sulphate of 
magnesia, and the quantity is directly proportional to the 
amount of acid. 

If we take one gramme of monohydrated acetic acid and 
one of meat, and filter it after digesting and neutralizing, a 
precipitate will be produced with sulphate of magnesia, but 
it is scarcely perceptible. So that we may accept from 1 to 
IJ^ per cent of acid, or from 10 to 15 per cent of vinegar, 
as tlie proportions favorable to good and rapid digestion. 

From the preceding facts we may draw the following 
practical conclusions: 

A. Certain condiments seem to have no other use beyond 
exciting the secretion of the various juices necessary for di- 
gestion. 

From one point of view salt, in small quantities, may be 
placed in this class, if when it enters the system it is not 
transformed into hydrochloric acid, one of the constituents 
of the gastric juice. The amount of salt employed in cook- 
ing ought not to exceed 1 or 2 per cent or 1 ounce to 6 or 12 
lb. of meat. If more than that is employed, it will do one of 
two things: 1. It will modify the structure of a portion of 
the muscular fiber of the meat salted, so as to make it resist 



more strongly the action of gastric juice; 3. In the stomach 
itself it retards and checks peptic fermentation. 

Hence, salted and smoked meats are more indigestible 
than other meat. 

Salt in excess is also an irritant. 

B. Non -poisonous organic acids aid digestion. Hence the 
use of vinegar as a condiment is based on good reasons, but 
with the condition that the quantity must not be so gireatas 
to irritate the stomach itself. 

0. Although the mineral acids, hydrochloric in particular, 
in the proportion of 1 to 250, are essential for digestion, in 
large quantity they have the opposite effect, and may even 
arrest it. 

This inconvenience and the danger of setting up au in- 
flam|mation in the mucous membranes show the necessity of 
employing vinegar entirely free from hydrochloric or sul- 
phuric acid. 

Such is the resume of my observations relative to this 
part of the question. 

G. HT78SON. 



Device for Dlscharglns TFater fi-om Vessels. 

Last week a successful practical triai was made in this 
harbor of Keating's improved device for discharging water 
from ships without pumping. The invention consists of a 
valved tube which passes through the huU of the vessel, jt 
or about midships. The tube is arranged to be pushed down 
outside of the Lull when in use, and withdrawn even with 
hull when not in use. The tube earries a valve, by opening 
which communication between the inside of the hull and 
the water outside may be established. The extremity of 
the tube, looking toward the stern of the vessel, has ar> ori- 
fice, but the front portion of the tube is solid. WhcD the 
tube is pushed down through the ship's bottom, the forward 
motion of the vessel will produce a suction'in the tube, and 
if the valve is opened the water in the hull will be drawn 
out. 

The inventor expects that sailing and steam vessels may 
be kept dry and prevented from sinking by simply ad- 
justing the tube and valve as above indicated. On the re- 
cent trial here the valve was applied to an old scow sixty 
feet long,, towed by a tug. The valve was opened and 
water was allowed to fiow in and fill the scow until it was 
almost ready to sink; the tug was then started, and under a 
speed of three miles an hour ther scow was in ten minutes 
relieved of its water in the manner described. A similar 
trial was lately made at Buffalo, N. Y., with equal success. 
The invention has realized in practice all that the inventor 
claims, as far as it has been tried. How it will work on 
deep draught vessels, where the waler pressure against the 
bottom of the hull is increased, has yet to be shown. The 
Keating Company, No. 86 Duane Street, New York, is now 
ready to furnish and attach this novel appliance to vessels 
of all descriptions. 

. — . < I » I » 

steaming and Bending IVood. 

In an address recently delivered by Mr. H. G. Shepard, 
of New Haven, Conn., relative to the use of wood in car- 
riage making, he said that after a piece of wood is bent its 
characteristics undergo a considerable change. The wood 
is heavier, and its fibers have become interlaced ; it will sus- 
tain more pressure and strain than straight wood in the 
same directiims, either across or with the grain. He said: 
A piece of timber that has been steamed, whether it is bent 
or not, has its stiffness increased. It is more brittle than it 
was before, and for some uses it will do as well, and yet 
there is a quality that the steaming process and the kiln 
drying process affect very much the same; they both cook 
the gum in the timber and make it brittle and stiff. There 
is a grade or class of hickory that is benefited by being 
steamed or kiln dried for use as spokes or whiffletrees. There 
is a kind of hickory that never becomes stiff by a natural 
process of drying, and one of the desirable qualities of a 
spoke, rim, or whiffletree, is stiffness as well as strength: 
you take that hickory — and it is the very best we have— and 
steam it, and it is better fitted for these purposes than it 
was beSore. It is difficult to tear apart a piece of bent 
wood; the fibers are interwoven, one with the other. We 
do not perceive the change on the outside, but when we 
come to split the stick open we find that its character is en- 
tirely changed. 



Brooklyn Bridge Traction Cable. 

Splicing the endless cable that is to be used in propelling 
cars over the New York and Brooklyn Suspension Bridge 
was a work requiring unusual skill, as it was an unusual 
task. The rope is a compound of a hemp core or center and 
an envelope of steel wire. It is 11,600 feet long, or about 
two miles. Its weight is 31 pounds per foot, which gives it 
35,900 pounds for a total weight. The diameter is IJ^ 
inches, and it has a breaking strength of 50 net tons. The 
splice is 160 feet long. It would be useless to our readers to 
attempt a description of the method of splicing, which, how- 
ever, is similar to that of hemp or Manila rope splicing so 
far as that is applicable to this composition cable. The skill 
particularly required in this work is the union of the steel 
wire envelope. And this work is so exactly completed that 
to designate the splice from the other portions of the cable 
it has been painted white. It is probably the longest rope 
splice ever made. 



Blglits of tbe Bnll In England. 

A recent decision by Lord Coleridge, C.J., in the Queen's 
Bench Division, as quoted by the New Jersey Law Journal, 
sounds singular here, where statutes and municipal regula- 
tions so generally prohibit estrays, and hold their owners 
liable. Unfenced highways are increasing under the pro- 
tection of these laws, and in some New England cities and 
villages there are long stretches of front yards and lawns 
without any defensive protection from the traveled street 
or roadway. The judge in this case ruled that the owner 
of an ox, which had entered the plaintiff's open shop door 
while being driven through the street, could not be held 
liable for damage done. He said: "We find it established 
as an exception upon the general law of trespass, that 
where cattle trespass upon unfenced land immediately ad- 
I joining a highway, the owner of the land must bear the loss 
(quoting authorities). I could, not, therefore, if I would, 
question the law laid down by such eminent authorities, 
but I quite concur in their views, and I see no distinction 
for this purpose between a field in the country and a street 
in a market town. The accident to the plaintiff was one of 
the necessary and inevitable risks which arise from driving 
cattle in the streets in or out of town." 



Tbe Cnrl Fungus on Peacb Trees.- 

The New York Agricultural Experiment Station gives 
I this, among other items, in its bulletin of July 38: 

Dr. B. D. Halsted, of New York city, who is especially 
skilled in that branch of science which includes the injurious 
fungi, has forwarded us a letter from which we quote: 

''May I add to tbe information on the peach curl given in 
the bulletin for June 16? This injurious deformity of the 
peach leaves has been ascribed to plant lice and other in- 
sects, but is now known to be caused by a minute fungus 
known to science as Taphrina deformans. This minute 
parasitic plant makes its appearance in early spring, and 
causes the foliage, as stated in your bulletin, to twist and 
curl out of natural shape. The fungus is not distantly re- 
lated to or causing the black knot of the plum and cherry 
trees, and the same remedy is the only one used, as far as I 
know. Remove all the affected parts so soon as they ap- 
I pear, and burn them. It is best to cut off the young twigs 
bearing the ' curled ' leaves, and this can be done quite rap- 
idly. Be sure and burn all parts removed, to prevent the 
ripening of spores in the infested leaves." 



A. Slngnlar Tombstone. 

Doctor Prime, the venerable editor of the New York Ob- 
server, usually spends the summer months traveling in his 
native State, and about New England, and wherever he 
stops he is a welcome visitor. His weekly letters in the Ob- 
server are widely read, and are enjoyed by everybody. 

In his travels, Irenseus comes across some quaint people, 
and many queer things which he keenly appreciates, and he 
gives an account of them in his interesting letters. 

Among his last discoveries, Dr. Prime has found an odd 
monument in northern New York, which had been erected to 
the memory of a most excellent woman. A good man had 
lived happily with a devoted wife until they were well on in 
years, when she died. He bethought him of some fitting 
memorial to place over her grave, and the happy thought 
struck him that the square stove, by which they had been 
comfortable through many long winters, would be just what 
she would like to have if she had a voice in the matter. He 
had the stove taken to the churchyard and placed over 
the remains of his companion, who sleeps quietly under- 
neath it. 



maple liast Blocks, 

The Bangor, Me., Mining and Industrial Journal has the 
following: Last blocks are an important article of manu- 
facture in the towns of eastern and northern Maine. Blan- 
chard, Lagrange, Alton, and Katahdin Iron Works will 
each ship about 25 car loads this season over the Bangor and 
Piscataquis Railroad. Large numbers are also cut on the 
line of the Eastern & North American division of the Maine 
Central, and also in the towns to the eastward of Bangor. 
The blocks are cut from rock maple, and the work of get- 
ting them out gives quite remunerative employment to the 
farmers and their sons during the long winter months. A 
million and a half of these blocks, valued at about $36,000, 
were shipped from Bangor last year, principally to western 
Maine, New Hampshire, and Massachusetts shoe towns. 
This, however, by no means includes all the last block busi- 
ness of this section, as large quantities are shipped each 
season by way of Calais. 



Products of tbe Slonr Combustion of Etber. 

When the vapors of ether mixed with air pass over a 
strip of glowing platinum, it continues to glow and the slow 
oxidation produces a mixture of formic nd acetic acids with 
aldehyde, acetal, and methyl aldehyde. Legler has investi- 
gated this product (Ann. Ghem.), and succeeded in isolating 
another new substance. From the slow oxidation of 150 or 
of 200 c. c. ether he obtained 25 or 30 c. c. (1 ounce) of a clear 
liquid with a sour smell resembling aldehyde. Upon cooling 
this in a desiccator the new substance crystallized out rhom- 
bic prisms. 

It contains 26'44 per cent of carbon to 6'42 of hydrof'-on 
which points to the empirical formula CuHsaOai. It is a 
peculiar fact worthy of note, that when treated with ammo- 
nia and then acidified it exhibits the same reaction exactly 
^8 peroxide of hydrogen. Legler ia engaged in investigat- 
ing the constitution of this new substance. 
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ENQINEEBING INVENTIONS. 

Mr. O. H. RobinsoD, of Manistee, Mich., is 
the patentee of an improved rotary engine, in which he 
employs a wheel or case having internal steamways ec- 
centric to its shaft, and provides the shafts with a radi- 
ally moving valve which serves as a gate or piston 
against which the steam acts. 

Mr. A. O. WillsoD, of Madison, Ga., has 
recently patented a traction or road engine, which pro- 
vides for the application of increased power on ascend- 
ing grades, and provision is also made for tlie conveni- 
ent and ready turning of the engine in either direction. 
Increased power can be applied to both wheels at once 
or to either wheel, as desired. This engine is construct- 
ed very cheaply, and possesses useful features notfound 
in other traction engines, 

Mr. William Wilmington, of Toledo, O., has 
obtained a patent for a method of casting car wheels, 
which is an improvement upon a patent granted to same 
inventor March 6, 1883. This method of casting car 
wheelsconsists of nearly or quite filling the mould of 
tlie wheels with suitable chill hardening cast iron, then 
placing in the receiving basin of the mould finely pow- 
dered ferro manganese or its equivalent, and allowing 
the same to be melted by the molten iron remaining in 
the basin, and then agitating the iron remaining in the 
basin and keeping the inlet holes open by churning. 

♦-♦-♦ 

MECHANICAL INVENTIONS. 

A patent has recently been issued to Messrs. 
F. F. andH. F. Hartwich, of Onaga, Kas., for an im- 
proved boring machine. The invention consists of an 
improved feeding mechanism, and a system of change- 
gearing for driving the same, whereby the feed gear 
can be reversed to withdraw the auger to bring the chips 
from the hole, while the tool continues to revolve in the 
same direction as when boring. 

An improved dredging machine has been 
patented by Messrs. Larence A. Johnson and |Nels E. 
Johnsen, of Portland, Oregon, which consists of one or 
more spurred cylindersfor breaking and loosening the 
bed of shallow rivers or streams, and with a propeller 
screw for agitating the water, and causing the loosened 
sand, mud, etc., to be carried off by the current. The 
machine is very simple in its construction, and not likely 
to get out of order by use. 

A very simple portable hay press to be 
worked by hand power has been patented by Mr. Geo. 
W. Freeman, of Gadsden, Ala. The follower in this 
machine consists in a plunger with long projecting arms 
to the extremities of which are attached ropes which 
pass over a roller that is rotated by a hand lever. A 
pawl and ratchet wheel is attached to the roller for 
taking up the stack, and holding the follower up to its 
work. 

Among the recent improvements in fire es- 
capes is to be found the extension ladder patented by 
Mr. Joseph Spangler, of Rock Island, 111. The invention 
consists in contrivances for raising and lowering, and 
for locking and unlocking the ladder. A seat is ar- 
ranged on the upper end of the top section to enable the 
ladder to be used as an elevator to facilitate the rescue 
of persons unable to descend by the ladder. The ladder 
is also adapted for the use of painters, builders, and 
others. - 

An improved rotary shingle planing ma- 
chine has recently been patented by Mr. Samuel M. 
King, of Lancaster, Pa, The invention consists in the 
combination of two rotary cutter heads journaled in 
reciprocating frames which are loosely connected to- 
gether, and reciprocate in planes inclined toward each 
other, A table upon which th« shingle is placed is 
located between these cutter heads, and both of the 
tapering sides of a shingle are planed in one operation 
by this mechanism. 

A box nailing machine for making cigar 
or other similar boxes has been patented by Mr. Samuel 
Avery, of Phoenix, N. Y. This invention possesses 
considerable novelty, and by its use would seem to be 
a great labor saving machine. There is provided an 
inclined slide, down which the nails are passed, the im- 
perfect ones falling through the opening in the slide into 
a receiver below, while the perfect nails pass down until 
they fall into position to be driven into the box. This 
feeding and driving operation is accomplished by a 
sliding driver operated by a treadle, which not only in- 
serts the nail in the box with accuracy and precision, 
but drives it home. As many slides as desired may be 
arranged parallel to one another, all of them being ope- 
rated in the same manner and with equal facility. 

An improvement in cotton gins has been 
patented by Mr. David S Rogan, of Burnet, Texas. 
This invention provides means whereby the breast and 
guard can be readily and quickly moved and held out 
of their normal position for the purpose of clearing or 
freeing the cotton roll from the saws, and preventing 
injury to the operator by, the saws. The gin breast is 
raised to clear the roll from the saws by moving a lever, 
thereby causing cams provided for the purpose to 
swing the breast out At the same time the shield 
remains at the front of the saws as a protection; but 
when the saws are to be gummed, the breast can be 
raised and turned back, and the shield, being attached 
to it, is also carried out of the way, so that the saws 
are fully accessible. 

^1 » ■» 

AGRICULTURAL INVENTIONS. 

Mr. S. O. Mason, of Snow Hill, N. C, has 
recently patented a cultivator which consis ts of im- 
provements on the patent issued to him and Messrs. 
Pate and Bail in January, 1882. The main objects of 
these improvements are to give greater strength to the 
cultivator, prevent splitting of the cross beam, prevent 
turning of the shanks of the shovels, and rendering the 
blades of the shovels detachable. 

A combined grain drill and fertilizer dis- 
tributer has recently been patenled by Mr. D. F. Hull, 
of Hageretown, Md. It consists, first, of an adJTis(>'bIe 
keeper of peculiar construction, adapted to conform 
with the concave surface of each seed opening, and pio- 
vided with a pointed lower end, arranged between the 
ordinary gum rollers of the drill to prevent the lateral 



discharge of the grain in passing the rollers. It is so 
contrived that the flow of the fertilizer is stopped in 
turning the machine or whenever desired. 

A patent has recently been issued to Mr. 
David Woodward, of Clinton, Mich., for a plow jointer. 
The invention consists of an improved contrivance for 
the connection of the plow jointer for facilitating the 
adjustment of the jointer, and also for facilitating the 
discharge of the sward, manure, or rubbish into the fur- 
row to be 'properly covered, and to cause it to escape 
from the supportingiarm of the jointer and prevent clog- 
ging, as is common with jointers as ordinarily attached. 

Mr. J. A. Bonitz, the well known publisher 
of the MessBTiger, at Goldsborough, N.C., has obtained a 
patent by assignment from Mr. L. B. Stith, of the same 
place, for a cotton stalk chopper, which may also be 
used on tobacco and corn fields. This machine consists 
in a series of revolving cutters arranged on radial arms, 
which operate horizontally with the ground. A conical 
roller is journaled to the frame in front of the revolving 
cutters, to direct the stalks to the knives as the machine 
is propelled over the ground. The machine is strong 
and simple in its construction, and it is believed that it 
will be generally adopted at the South when its merits 
become known. Mr. Bonitz has commenced the manu- 
facture of the machine at Goldsborough. 



MISCELLANEOUS INVENTIONS, 

Mr. Abbott Arnold, of Houston, Texas, has 
secured by letters patent a new bale tie, which has the 
advantages over many others in cheapness, simplicity, 
and strength. • 

Mr. Edward A. Smith, of St. Albans. Vt., 
has obtained a patent for an improved smoking tube, 
the invention consisting of a screw threaded plug for 
holding the cartridge within the tube. 

A safety stirrup for riding saddles has been 
patented by Mr. Philip Ganzhom, of Washington, HI. 
This stirrup is provided with a toe guard, and with a 
titlting plate for insuring^the ready'escape of the foot of 
the rider in case he should be thrown from the horse. 

Mr. Ivison H. Huddleston, of New Berne, 
N. C, has patented a composition for greasing plug 
tobacco moulds, which consists of olive oil and bees- 
wax mixed together in certain proportions, with or 
without flavoring, as may be desired. One-half interest 
in this patent has been assigned to Mr. L. V. Morrel, 
of Greenville. N. C. 

Mr. Arthur W". Bush, of Boulder, Colo., is 
the patentee of a combination watchmaker's tool for 
holding second hands while reaming out the socket to 
fit the watch, also for adjusting the pin jewel in the 
roller table of a watch and similar other purposes. 

Mrs, Jane Amelia Ray, Brooklyn, N. Y., has 
received letters patent for an improved elastic metal 
corset stay plate, which is intended to protect the ribs 
or bones pocketed in the fabric of corsets against 
breakage, and to afford a better support to the body of 
the wearer. 

Mr, William Clemson, of Middletown, 
N. Y., has patented a buck saw frame, having two 
braces reaching from the center of the crosspiece of 
the saw frame diagonally up to the upper ends of the 
side pieces of the frame, whereby the frame is braced 
in a simple and very efficient manner. 

Messrs. J. H. McConnelland M. W. Chand- 
ler, of Pultney, N. Y.. have patented a pail or basket 
handle. A short distance above the upper edges of 
the basket shoulders are provided, under which the 
edges of the basket cover are passed for the purpose 
of holding it on the basket at the middle. 

Mr. Andrew C. Emmick, of Columbus, O., 
has recently patented an improvement in hollow plugs 
for axle skeins. The interior of the hollow plugs are 
welded on the inside of axle skeins, and by running a 
lag screw from the point of the skein to the axle, all air 
and moisture are excluded. 

A simple and convenient lamp kettle has 
been recently patented by Mr. William Pountney, of 
Port Jervis, N. Y. It is so constructed as to rest on 
the top of a sectional lamp chimney, and does not in- 
terfere with the light when in use. A spout is provided 
which will hold and cook an egg at the same time the 
water is heating within the kettle. 

A quilting frame for suspending a quilt so 
that a sewing machine can be brought in use in the 
quilting operation, has recently been patented by 
Robt. B. Bledso, M.D., of Alvarado, Tex. The appara- 
tus is simple in construction and effective in use, ena- 
bling the quilting to be done with expedition and with 
very little fatigue to the operator. 

Mr. H. C. Leonard, of Covington, Ky., has 
patented a machine intended for use for spinning and 
twisting all kinds of fibrous materials for the manufac- 
ture of rope or cords, or other manufactures produced 
by twisting or spinning. The machine may twist as 
many strands as are required, from a smaller machine 
or from bobbins set in a rack. 

A simple and effective faucet for drawing 
liquids has recently been patented by Mr. Prank 
McCabe, of Providence, U. T. Itii specially designed for 
a beer faucet, but may -be applied to any cask or barrel, 
and is so constructed as to avoid leakage around the 
valve when the faucet is open. It is also provided with 
a plunger for forcing in the bung. 

Mr. La Fayette Hartson, of Wyoming, la., 
has patented an improved harness buckle and loop. 
The object of the invention more especially is the secur- 
ing of the end of the strap to the buckle, without the 
necessity of stitching the buckle loop to the main strap. 
This is accomplished by riveting the strap between two 
metal plates, thus securing a stronger connection than 
is possible by sewing. 

Mr. John P. Wilkinson, of Abbeville, Miss., 
is the patentee of an improved guard for the key holes 
of locks. This guard consists in a sliding block equal 
in thickness to the space between the plates of the lock 
case, and arranged to slide backward and forward by 
means of a thumb bit projecting through the bottom of 
the lock, and is constructed for right or left hand doors, 

Mr. Daniel T. Chambers, of Washington, 
D. C, has obtained a patent for an improvement in 



glove fastenings. This consists in a flap which passes 
around the wrist. An inner strap is also provided 
which passes through a loop on the other side and holds 
the glove close to the hand, leaving the palm entirely 
smooth. This invention is an improvement upon a pa- 
tent granted to same inventor in February, 1883. 

Mr. W. E. Liddle, of Salem, N. Y„ is the 
patentee of an improved mode of attaching ornamental 
pendants to the wearer's ears, without the aid of either 
hook or spring. The ear wire is inserted through the 
ear in the usual way, but instead of ending in a loop 
the wire is bent upward, forming a supporting leverage 
behind the ear, which obviates every danger of the pen- 
dant becoming detached from the ear. 

Mr. Ernst Cay wood, of Vining, Kan., is 
the patentee of a floor clamp which consists in a clamp 
holder having a hook on one end and jaws so related to 
one another as to engage with the joist and prevent 
slipping. This clamp may be readily removed and ad- 
justed for receiving a new floor board. The boards are 
pressed into place with but little effort on the part of 
the carpenter, by the use of one of these clamps. 

Mr. Lebbeus Simkins, of Marshfield, Ore- 
gon, is the patentee of an apparatus intended to pre- 
vent boiler explosions. The inventor provides a broad 
float attached to a gas pipe, the latter of which has per- 
forations near the float for carrying off the gases which 
the inventor claims to be the cause of boiler explosions, 
thus rendering boilers safe with a very simple contriv- 
ance. 

An improvement in churns in which the 
ordinary dash is dispensed with is the subject of a pa- 
tent granted to Mr. W. W. Kitchen, of West Union, la. 
A pendulum is attached to the box, and the globules of 
butter are released by the impact of the cream in being 
dashed from one side of the receptacle to the other, by 
the oscillating movement imparted by the weighted pen- 
dulum. 

Mr. James Schofield, o£ New York city, 
obtained a patent on a speed accelerating machine in 
December. 1879, and he has recently obtained a patent 
for some improvements on the original machine which 
are intended to render the machine more durable and 
effective in its results. The noise is also very much di- 
minished in the improved machine over the original 
one when in use. 

Messrs. J. C. Jay, Isaac Jay, and B. L. 
Chambers, of Arapahoe, Neb. , have patented an im- 
proved cultivator, which consists of a contrivance 
whereby the wheels of the cultivator may be guided so 
as to enable the plowman to so control ''the machine 
that he can protect the corn from injury by the wheels 
of the cultivator, whenthe horses fail to properly guide 
it. 

An ingeniously arranged desk for the con- 
venience and use of dranghtsmen, engravers, type set- 
ters, etc., has recently been patented. This desk is 
mounted in such a way that it may be raised by rotat- 
ing a hand wheel which actuates a pinion gearing with 
a rack upon one of the supports of the desk. In this 
way the desk may be raised to any height desired and 
locked in any position. The inventor of this improve- 
ment is Mr. H. William Groebl, of Vincennes, Ind. 

Mr. Robert B. Bledsoe, of Alvarado, Tex., 
is the patentee of an improved quilting frame, which 
instead of being supported on legs is suspended from 
the ceiling, so that when not in use it may be drawn up 
close to the top of a room out of the way. By a simple 
arrangement of pulleys the material to be quilted is 
easily turned, so that only one-half need be exposed at 
a time, and when that portion is quilted the frame is 
turned, bringing the other half before the operator. 

An improvement in fire escapes has recent- 
ly been patented by Mr. Henry Redden, of New York 
city. Two posts are erected on opposite sides of the 
doorway of a building, and extend upward to the roof. 
A car is provided to be run up and down in grooves in 
these posts. The mechanism for operating the car is at 
the base of the posts. When the escape is not in use, 
the platform of the car rests upon the ground in front 
of the door, and serves as a stepping stone. 

An improvement in horizontal steam boilers 
designed to make the most economical use of fuel, and 
to secure great strength and heating surface, has re- 
cently been patented by Mr. Geo. Eingsley, of Leaven- 
worth, Eas. The boiler is also so constructed as to be 
readily cleaned of scale, and the inventor claims that in 
case one of the flues should become ruptured, no greater 
damage than the extinguishment of the fire would be 
the result. 

Mr. A. C. Osborn, of Clarksburg, W. Va., 
has recently patented an improved mechanism for ope- 
rating and adjusting the set works of saw mill head 
blocks. It consists, first, in a device for regulating the 
throw of the hand lever by which the ratchet wheels are 
operated to move the log; and, second, in a rack and 
pinion device for turning the, pawl of the hand lever in- 
to position for moving the ratchet wheels in.either direc- 
tion. 

An adjustable attachment for drawers, 
which can be used for reading, writing, etc., has re- 
cently been patented by Mr. T. L. Jowett, of Boston, 
Mass. A leaf is hinged to the inner surface of the 
drawer front of a bureau, table, or other furniture, eo it 
can be swung into the drawer, or raised to rest on the 
edge of the top plate of the table, making a convenient 
rest for holding a book while reading, and answering 
for a writing desk. 

Mr. W. 8. Ditterline, of Mauch Chunk, 
Pa., has secured a patent on a tremolo attachment for 
comets, whereby the tone produced is vibratory. The 
invention consists of a tube adapted to constitute the 
echo tube of the cornet, or a mute tnbe to be applied to 
the bell of the instrument, said tube having a valve or 
disk connected thereto by a spring or lever, and arrang- 
ed to vibrate by the pulsations of the wind escaping 
from the tube. 

An improved radiator has recently been pa- 
tented which consists in a base chamber having the 
usual supply and discharge pipe and a series of paral- 
lel upright tubes connected with the base. For produc- 
ing perfect circulation a chamber is located above the 
tubes. This radiator may be used for either steam or 
hot water, and secures a larger extent^of heating surface 



for its size than many other radiators. The inventor is 
Mr. Thomas McAvity, Jr., of St. John, New Brunswick, 
Canada. 

A ditch and road scraper has recently been 
patented by Messrs. J. H. and T. J. Gill, and J. W. 
Hedges, of Richwood, O. It consists of a sheet metal 
scoop pivoted near the rear and about the top of the 
sides between a pair of beams, from which pivots a 
pair of curved braces extend forward along and through 
the beams to the side of the scoop, to which they are 
connected. Spring latches are provided for holding the 
scoop in position. By means of trip levers the scoGp Is 
unfastened at will for dumping, 

Mr. Joseph Reid, of Wyandotte, Kan., has 
received a patent for a refrigerating apparatus intended 
to effectmorecomplete utilization of the cooling power 
of air, or ammonia, or any other substance which, hav- 
ing been compressed, will absorb heat while it is ex- 
panding, particularly in that class of apparatus wherein 
the gas or ammonia is expanded in 'pipes. This the in- 
ventor accomplishes by an arrangement of a series of 
cooling pans placed one above another, between and 
around which the cooling substance is circulated. 

An improved washing machine has been 
patented by Mr. G. F. Knight, of CarrcHl, O. I'he bot- 
tom of the wash boz is in the form of a double curve. 
Two cylindrical plungers, one of which is convex and 
the other concave, and they are so arranged as to be 
brought together and separated from one another by 
means of a lever. By moving the lever up and down 
the clothes between the compressors or plungers will be 
alternately squeezed and released, causing the water to 
circulate through them. With this machine the labor 
of washing is reduced to a minimum. 

Mr. Max Lesser, of Athens, Ga., has ob- 
tained a patent for an improved boot cleaning apparatus. 
The box of the scraper is provided with brushes on its 
bottom and sides for removing the remaining mud and 
dust, after the scraper has performed its office of remov- 
ing the heavier mud from the shoes. A metal strip 
with a forked end is likewise provided for removing 
overshoes from the feet of the wearer. The combined 
arrangement of the parts, and the handy purposes to 
which they are put, render the new boot cleaner quite 
an important article in the household. 

A new weather strip for doors has been pa- 
tented by Mr. John Shoemaker, of Gamer, la. This im- 
provement consists of a strip of wood secured perma- 
nently to the door, and of another strip which is hinged 
to the first mentioned strip. The latter is provided with 
a spring which retains it in an elevated position when 
the door is not closed. A block is attached to the door 
frame, and when the door is closed the movable strip is 
brought to bear against the blocs, and tuni the strip 
down on its hinges, pressing the rubber section against 
the door sill, which prevents any draught of air or dust 
from entering the room. 

An improved apparatus for fitting felly 
sections to their places within the tire, before inserting 
the spokes, has been patented by Mr. Charles H. Smith, 
of Eau Claire, Wis. The inventor inserts within the 
closed tire, while hot, a number of felly sections and 
arranges them so that when bearing one against the 
other, they will leave a vacant felly section space. By 
applying pressure to the exposed ends of the separate 
felly sections to force them apart, then entering a final 
felly sectioo in the vacant space and allowing the tire to 
cool after being driven home, the process is com- 
pleted. 

A measuring instrument for the use of 
tailors has been patented recently. This device con- 
sists in a graduated belt to be passed around the body 
of the person, which belt is provided with sliding plates 
to extend over the shoulder. Other graduated eliding 
plates with their free ends turned upward are placed in 
front and indicate the height of the shoulder and size 
of the arm. After all the adjustments have been made 
on the instrument, the pattern is traced from the ma- 
chine on paper by means of a tracing wheel, for the use 
of the cutter. The inventor is Mr. Nicholas Lennards, 
of Harvard, III. 

An improvement in two wheeled village or 
road carts has been patented by Mr. Lot Green, of 
Rushville, Ind. The object of the invention is to re- 
lieve the body and seat of the wagon from the sudden 
jerking motion caused by the motion of the horse. In 
this improvement the body of the cart is not mounted 
directly upon the axle, but upon springs which are sus- 
pended from the side bars of the vehicle, these latter 
being supported upon the axle by means of bracket 
irons. In this way the body of the cart is so loosely 
connected with the running gear that it is relieved of 
the jolting, jerking motion so disagreeable to the rider. 

An improvement in ore and stone crushers 
has recently been patented by Mr, Daniel Brennan, Jr., 
of Orange, N. J. The inventor provides a movable jaw 
the lower part of which is adjustable .independently of 
the movement of the upper portion, and has a simple 
contrivance for regulating the movement. The mova- 
ble jaw is hinged to the ridged jaw at its upper portion 
by a U-shaped bolt, which enables the movable jaw to 
be readily taken from the main jaw and reversed end 
for end, or side for side, so that as the jaw becomes 
worn it may be reversed, thus rendering the entire ma- 
chine more enduring. The inventor is a practical road 
maker, and his experience in crushing stones for maca- 
damizing purposes has led to this improved machine, 
which it is believed is destined to snpersede many of 
the stone crushing machines in use. 

A very conveniently contrived gate for use 
on stock farms has recently been patented. The in- 
vention is designed to facilitate the opening and shut- 
ting of gates, and also to prevent cattle and horses from 
passing, while free exit to sheep, calves, etc., is per- 
mitted. This gate consists of two sections, one of 
which, the main gate, is constructed so as to prevent 
the passage even of small stock, while the other section 
is the stock gate, and allows the passage of small ani- 
mals. The main gate is actuated by a cord over a ro- 
tating drum, and the stock gate is connected with the 
end of the main gate, and may be opened and closed 
simultaneously, and by the same mechanism as the 
main gate. The inventor is Mr. A. J. Sweeney, of 
Fana, III. 
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Gold, Silver, Kickel, and Brass Plater wants position; 
28 years' experience. Address Plater, Oakville, Conn. 

Best popular Science Works, 15 cents. Catalogue free. 
J. Fitzgerald. 20 Lafayette Place, New York. 

Second-hand Weston Dynamo-electric Machine for 
sale cheap. Address Chaa. Perrlgo & Co.. Groton, N. Y- 

Graining and imitating woods, finely, rapidly, and 
eaiily. Stamp for catalogue, j. d. Callow, Cleveland, O. 

Curtis Pressure Hegulator and Steam Trap. See p.78. 

For Pat. Safety Elevators. Hoisting Engines, Friction 
Clutch Pulleys, Cut-oflf Coupling, see Frisbie'sad. p. 78. 

For Mill Mach^ & Mill Furnishing, see illas.adv. p.76. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsvillo. Pa. See p. 77. 

Lightning Screw Plates, Labor--saving Tools, p. 78. 

Hollar's Safe and Lock Co., York, Pa., manufacturers 
of improved Fire and Burglar-proof Safes, Bank and 
Safe D^po8it Vaults and Locks. See adv. p. 61. 

35" Lathes of the best design. Calvin Carr's Cornice 
Machinery. Q. A. OhI & Co., East Newark. N. J. 

The Ide Automatic Engine, A. L. Ide, Springfield, III. 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 85 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

Best Squaring Shears, Tinners', and CanDers' Tools 
at Ningara Stamping and Tool Company, Buffalo. N. Y. 

Lathes 14 in. swing, wilh and without back gears and 
screw J. Birkenhead, Mansfield, Mass. 

The Best.— The Dueber Watch Case. 

If an Invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian putent, |40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American Patent 
Agency. 261 Broadway. New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating. — Sole manufacturers cast nickel an- 
odes pure nickel salts, polishing compositions, etc. Com- 
plete outfit tor plating, etc. Hanson & Van Winkle. 
Newark. N. J., and 93 and 94 Liberty St., New York. 

Lists 99, 30& 31, describing 4,000 new and 2d-hand Ma- 
chines ready for distribution. State just whatmachines 
wanted . Forsaith & Co., Manchester. N. H., & N. Y. city. 
For Power & Economy, Alcott's Turbine, Mt.HoUy, N. J. 
"Abbe" Bolt Forging Machines and " Palmer" Power 
Hammers a specialty. Forsaith & Co., Manohester,N.H. 
Ttailway and Machine Shop Equipment. 

Send for Monthly Machinery List 

to the George Place Machinery Company. 

121 Chambers and 103 fteade Streets, New York. 

" How ta Keep Boilers Clean." Book eeut free by 
James F. Hotchkiss 84 John St.. New York. 

Wanted.— Patented articles or machinery to make 
and Introduce. Gaynor & Fitzgerald. New Haven. Conn. 

Water purified for all purposes, from household sup- 
plies to those of largest cities, by the improved filters 
manutactured by the Newark Filtering Co., 117 Com- 
merce St.. Newark, N. J. 

Latest Improved Diamond Drills. Send for circular 
to M. C Bullock Mfg. C0..8O to88Market St., Chicago, 111. 

Ice Making Machines and Machines for Cooling 
Breweries, etc. Plctet Artificial Ice Co. (Limited), 142 
Greenwich Street. P. O. Box 3083. New York city. 

Presses & Dies. Ferracute Mach. Co., Bridgeton. N. J. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Split Pulleys at low prices, and of same strength and 
appmiviince as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St.. I'hiladelphia. I'a. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sct- 
ENTiPic AMicitrcAN SiTPPLfCMKNT Sent to them free. 
The SUPi'MfiMBNT contains lengthy articles embracing 
the whole range of engineering, mechanics, and phrsi- 
cal science. Address Munn & Co .Publishers. New York. 

Improved Skinner Portable Engines. Erie, Pa. 

C. B.Rogers & Co., Norwich, Conn.. Wood Working 
Machinery of every kind. See adv., page 62. 

Am, Twist Drill Co.,Meredith, N. H., make Pat. Chuck 
Jaws,Emery Wheels.Grinders,automatIc Enif e Grinders. 

American Fruit Drier. Free Pamphlet. See ad., p. 94. 
Brass & Copper in sheets.wire & blanks. See ad.p. 92. 

The Chester Steel Castings. Co., office 407 Library St., 
Philadelphia, Pa., can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels, now in use. the superiority of their 
Castings over all others. Circular and price lis^ree. 

Machine Diamonds. J. Dickinson, 64 Nassau St., N.Y. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St.. New York. 

Gear Wheels for Models (list free); Experimental 
Work. etc. D. Gilbert & Son. 212 Chester St., Phila., Pa. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co.. Rochester. N. Y. See illus. adv. p. 93. 

Our goods speak for themselves, and a trial will con- 
vince the most skeptical of their superiority over all 
others. Lehigh Valley Emery Wheel Co.. Lehighton, Pa. 

Upright Self -feeding Hand Drilling Machine. Excel- 
lent construction. Pratt & Whitney Co., l^artf ord. Conn. 

20,000 Due Spherical Elevator Buckets, sizes Z^ to 17 
inches, constantly on hand. Telegraphic orders filled. 
T. F. Rowland, sole manufacturer, Brooklyn, N. Y. 

First Class Engine Lathes, 30 inch swing, 8 foot bed, 
nowreadr. F.C.& A.E.Rowland.NewHaven.Conn. 
Woodwork'g Mach'y. RoUstone Mach. Co. Adv., p. 92. 

Steam Pumps. See adv. Smith, Yaile & Co., p. 93. 

Straight Line Engine Co., Syracuse, N. Y. See p. 92. 



NEW BOOKS AND FTJBLICATIONS. 
The Strains in Framed Structures. By 
A. Jay Du Bois, C.E., Ph.D., Professor 
of Dynamic Engineering in the Sheffield 
Scientific School of Yale College. John 
Wiley & Sons, New York, 1883. 
This work is intended as a practical guide to the 
civil engineer as well as a text book to the student. It 
gives the principles of all calculations for framed 
structures, whether of wood or iron; applies these cal- 
culations by examples ta existing specimens of work; 
shows simple and combination conetruction of bridge 
and roof girders; treats on the continuous girder, pivot 
or swing bridge, and braced arch; considers the sus- 
pension system of bridges at length, and contains a full 
appendix for the advanced student and the engineer. 
Illustrated by plates and accompanied by mathemati 
cal calculations. A specimen contract for a railway 
bridge, with specifications, will be fc iind of use. 

The Iroquois Book of Rites. Edited by 
Horatio Hale, M,A., authorof the ** Eth- 
nography and Philology of the United 
States !^xploring Expedition." D. G. 
Brinton, Philadelphia. 

The object of this volume, which is **No. 3 of Brin- 
ton's Aboriginal American Literature," is to show that 
the Indian races on this continent have a history: or 
at least that in the confederacy of the five nations— 
afterward the six nations— existed the materials for an 
unbroken history; almost if not quite connecting the 
present Indians with the mound builders. The com- 
piler of these Indian fragments of an unwritten history 
endeavors to show that what otherwise would havetde- 
generated into corrupted tradition, became, by the 
usages of the Huron-Iroquois people, reliable and credi 
ble history, the oral records being repeated in public on 
stated occasions, each special and separatoevent being 
symbolized by a string, of wampum of particular ar- 
rangement of colors, which was exhibited at Ihe timool 
the recitation, thus forming; a system of mnemonics 
subject to public criticism. These nations also allowed 
the equal legal rights of women, according them an 
important part as to duty and privilege in public affairs 
and far more freedom in domestic life than i8«givei> to 
the women of some European countries in our day. 
These six nations had a federal system quite simflar 
in important particulars to our own, and like the union 
of the States capable of indefinite expansion. In fact, 
the book is full of interesting facts about a peopie 
whose posterity and representatives have received 
scant justice at our hands either as individuals or as 1 
survivors of a social and political system worthy the at- 
tention of ethnologists. 

Die Kriegsschiffbauten, 1881-1883. By 
J. F, Von Kronenfels. A. Hartleben, 
Wien, Pesth, Leipzig, 1883. 

This work is a continuation of a former work by the 
author oh the "Floating Craft of the Naval Powers;" 
and in this continuation he describes the menofwar, 
torpedo boats, etc.. built by the several powers during 
the years 1881 and 1883. The naval powers are arranged 
alphabetically ^nd receive mor^ or less attention accord- 
ing to the greater or less number of vessels built during 
these two years. England. Italy, and Bussia take the 
lead, as they have increased their navies more than 
any of the other nations. The author has also devoted 
considerable space to the navy of the United States, 
giving a description of the partly completedvessels,and 
the construction and armament of the new steel cruisers, 
contracts for which are about to be given out, This 
work is provided with eighty-two wood cuts. 




HIN'l'S 'iX) CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

Werenewourrequestthatcorrespondents, in referring 
to former answers or articles, will be kind enough lo 
Dame the date of the paper and thepage, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time sliould repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interesr, 
should remit f rom $1 to $5, according to the subject, 
as we cannoi, be expected to spend time and labor to 
obtain such information witiiout remuneration. 

Any numbers of the Scientific American Sopplk- 
MBNT referred to in these columns may be had at the 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should becarefnl todistinctly mark or 
label their specimens so as to avoid error in their identi- 
fication. 



(1) F. E. B. asks for a receipt for a stone 
color whitewash for an asphalt pavement, the color of 
which is objectionable. Will white Portland cement 
stick if made into a wash? A. A thin coat of Portland 
cement is, probably, the best thing. It must be applied 
of such consistency that it will not flake. 

(3) G. L. M. asks: 1. Arethe binding posts 
of the electrical machine described in Supplement 161 
insulated ? A. Yes, they are insulated by the wooden 
base of the machine. 3, How arethe wires connected 
with the posts? A. Clamped by means of screws enter- 
ing the posts from the bottom. 3. Is the soft iron used 
for electro magnets common cast iron? A. Soft gray 
cast iron. 

(3) W. M. M. asks: 1. What weight will two 
air tight boxes carry; the boxes being 6x10, 13 feet 
long? A. 45,000 lb., including their own weight. 3. 
Also,'the weight,required to sink them onef oot in water? 
A. 7,500 lb. 



(4) A. M. J. asks: Will you give a simple 
method for bleaching straw? A. The cheapest method 
for bleaching straw consists in exposing the matei-ial in 
a closed chamber to the fumes of burning sulpbur. A 
more expensive way is to dip the straw in caustic soda, 
and then treat with Javelle water or calcium chloride. 

(6) H. E. W. writes: I have about 26 gal- 
lons of copper solution, spoiled byputting it in a pitch- 
ed vat, the pitch becoming dissolved in tlie solution. 
Can you tell me through the columns 01 your paper a 
way to extract the pitch or in any way utilize the solu- 
tion, and will you pleaseitell how to prevent nickel salts 
from crystallizing on the anodea and from settling at 
the bottom of the vat ? A, The copper can be recovered 
by precipitating it with iron, or by throwing it down by 
the battery. The nickel salts should not settie to the 
bottom, nor should they crystallize on the anodes. It 
is probable that your current is too strong. Cohsuk 
article on nickelplating. Scientific American SupPLB- 
MENT, No. 310. 

(6) J. F. writes: I have a lot of candle 
wick on hand of which ihe preparation has evaporated 
in course of time, and now it does not consume while 
burning, I wish to make itnseful; can you give me a 
receipt for preparing bleached wick for beeswax can- 
dles? A. There are various solutions used. Among 
others, lib. of boracic acid dissolvedln 75 pints of water: 
in this the wicks are soaked for abonjt three hours. See 
article orf^' The Manufacture of Candles," Scientipio 
American of December 17. 1881. 

(7) L. P. S. asks; 1. In running two bal- 
ance wheels, one weighing one ton and the other two 
tons, butso arranged that each would have the same 
amount of friction in the boxes and in the air. and both 
of same speed and diameter, which would require 
most power? A. Having the same friction, not in pro- 
portion to weight, but total amount, and the same air 
resistance, there would be no diflEerence in power. 2, 
In doubling the speed of a balance wheel, how much is 
gained in momentum? A. To double the velocity of 
your fly wheel increases its "regulating power " or mo- 
mentum four times; the regulating power is as the 
square of the velocity. 

(8) C. R. —Zinc has the greatest degree of 
expansion of any of the metals. A bar9 inches long 
will expand to 9026 when heated from 32° to 213°. 
and in proportion for intermediate amounts of change 
in temperature. It melts at 740° Fahr. 

(9) J. E. M, asks if it is injurious to lumber 
to keep it in a dry house at 90° after it is dried. A. 
A temperature of 90° Pah. doea not affect lumber for 
a short time, but will make it brittle and hard to work 
after several months. 

(10) A. W. W. writes: I have a boiler I 
desire to test; piease inform me if the test by water 
expanded by heat is good, and to what extent I should 
carry it to insure 100 pounas steam. A. We do not re- 
commend the testing of boilers by the expansion of 
water at, temperatures up to 213". If there is the least 
leak, you have no means of supplying the loss. If you 
heat the water hot enough to supply leakage by the 
generation of steam, you will run all the risk that will 
occur In raising steam to the required test. The best 
way is (0 test with a pump to a pressure 50 per cent 
greater than the working pressure. 

(11) A. K. writes: We have a round dis- 
charge pipe 60 feet long, of 40 inches diameter. A head 
of three feet of water can be maintained, without any 
fall at discharging end. What kind of a wheel would 
be most convenient and powerful, and what equivalent 
in horse power could be obtained? A, If you have no 
fall at the discharging end, you can only use a current 
or flutter wheel. With such a wheel you will not be 
able to obtain more than 3 to 4 horse power. 

(12) D. A. O. writes: Cistern builders here 
wall them up with brick, laid in cement, but they in- 
variably crack and leak. I have heard of cisterns being 
made by cementing on the earth, using no brick ex- 
cept at top, which gave good results; please give me 
a method for building the cement cistern. A. Brick 
cisterns leak because they are not well backed up with 
cement puddle and rammed, so that the pressure does 
not gradually bulge the walls out. Build cement cis- 
terns with a puddle of sharp coarse sand and cement 
rammed between the crib and the earth wall. A cis- 
tern with the earth walls plastered with cement is not 
reliable. In the brick cisterns the brick wall may be 
only 4 inches thick, and only act as a crib, which must 
be thoroughly backed. The face plastering of cement 
helps, but is not alone reliable for tightness. 

(13) C. R. I. asks how to remove the tarnish 
from German silver drawing instruments. A. Use 
very fine emery paper, or crocus paper. 

(14) E. H. D. asks for a wash or size that 
can be applied to whitewashed walls to make wall 
paper stick, or else something to soften the whitewash 
so that ic will readily scrape off. I have used nearly 
all of the sizes common to paper hangers; but my work 
is almost entirely on ceilings, and generally they have 
about an eighth of an inch of whitewash on them,whii 
is very hard and sometimes impossible to get off. A. 
Wet the walls, and remove the whitewash by scraping. 

(15) F. H. asks: What will destroy cock- 
roaches in pantry, commodes, or in any place where 
care that anything dangerous to the persons occupying 
house should be taken? A. It is said that powdered 
sugar and borax strewn about the places frequented by 
the cockroaches will destroy them. 

(16) J. H. G. writes: I have an electrp^ 
medical battery. It has a current so strong that a man 
cannot hold it, but, it can be made lighter at will. Can 
I use this battery current for gold, silver, and nickel 
plating? How can I make a gold or silver solution? 
A, Tour battery disconnected from the coil might an- 
swer for plating small articles. The current you men- 
tion as being so strong that a man cannot bear it, is not 
adapted to plating. For instructions in plating, see 
Supplement No. 310. 

(17) C. E. A. asks: What can be put on 
perforated cardboard, so as to render the same imper- 
vious to ihk? [ wish to use the cardboard as a stencil 
to make very small round dots. A. Try paraffin. 



' Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

J. H. P.— The specimen is pyrite (iron sulphide). It 

maycarrygold.— A.-S. B.— No. lis an alloy, probably 
lead and zinc. No. 3 is iron pyrites (iron sulphide). No. 
3 is quartz carrying the pyrite; it probahly carries gold. 
No. 4 is the rock in which the pyrite occurs; it is of slaty 
nature. 

INDEX OF INVENTIONS 

For irblch Letters Patent of tbe United 
States were Granted 

July 31, 1883 

irrD BACH BBAKING THAT DATE. 

[See note at end of list about copies of these patents.J 

Abrasive disk holder, L. D. Shepard 282.885 

Ague remedy, W. T. KllUngworth 282,091 

AmalKamator. H. Moon 282,852 

Amalgamator, H. M. Thompson 282.131 

Animal trap, C. H. Lutz 282,463 

Atomizer, W. Kennlsh 282,090 

Axle box, car, W. S. G. Baker 282.149 

Axle skein. A. C. Bmmick 282,289 

Bag. See Mail bag. 

Baling press, continuous. P. J. Kelley 282,089 

Balloon or aerial machine, A. Debayeux 282,060 

Bar. See Grate bar. Skylight bar. Vehicle seat 

bar. 

Barber's chair register, F. G. Lane 282,332 

Battery. See Secondary battery. Secondary 

electric battery. 

Beehive. J. T. Denny 282,284 

Bell, pneumatic door, K. P. Garsed 282,186 

Bell pull, electric, F. J. Wall 282,246 

Bell, sleigh. G. W. McClintock 283,344 

Belt fastener, H. Blake 282,258 

Billiard tables, chalk replacing [device for, F. R. 

Williams 282,476 

Blasting, self -setting tamp for, H. B. Dennett.... 282,061 

Blower, injector, P. H. Grimm 282,074 

Boiler explosions, preventing, Fawcett & Har- 

greaves 282,292 

Boiler for generating steam, compound. C. D. 

Cowan 282,276 

Bolt, B. J. Hardin 282,077 

Bolt and nut package, S. T. Rlker 282,371" 

Bolt heading machine, M. G. Wilder 282,475 

Boot and shoe heel breasting machinery. Ball & 

Clark 282,256 

Boot and shoe holding jack, G. S. Dalby 282,278 

Boot strap, metallic, ,1. L. Thomson 282,240 

Boots and shoes, tap sole for rubber, G. Watkln- 

son 282.423 

Boring brace. A. H. Adams 282,251 

Box in imitation of a cigar, O. Bushnell 282,159 

Box. Self-adjusting. M. Pacholder 282,359 

Brace. See Boring brace. 

Bracelet, J. Hackenberg 282,310 

Brake. See Car brake. 

Brake, B. B. Glover 282,463 

Brake band for hoisting machinery, etc., external 

friction. D. H. Merritt 282,349 

Bran, etc., packing, H. Bower 282,045 

Bran, process of and apparatus for packing, H. 

Bower 282,046 

Brush, J. S. White 282,137 

Buckle, harness, K. Porter 282,366 

Buckle, tug, B. K. Burt 282,267 

Burial case. M. GoS 282,072 

Buri^r. See Gas burner. Illuminating burner. 
Bushing for sheaves of pulley blocks, J. Cochran. 282,056 

Button attaching Instrument, P. H. Sweet, Jr 282,130 

Buttonhole linings, machine for making, D, 

Harris 282,078 

Calender box, self -oilliig. H. L. Behrens 282,151 

Can washing maclne. V. Barker 282.434 

Candelabrum. P. A. Kittell. 283,458 

Candle mould gauge, G. P. Vicken 282,133 

cane mill, A. J. Manny 282.339 

Car brake, J. H. Pltard 282,222 

car coupling, W. 1. Byard 28'i.438 

Car coupling, A A Stetson 282,397 

Car. railway. W. Hubbard 282324 

Car unloading apparatus, Simar & Dale 282,12.'i 

Carriage, J. S. G. F. HBrcher 282,081 

Carriage body hanger. J. Bowser 282,436 

Carriage coupling, R. G. Wood 282,142 

Carriage curtain strap fastening, F. A. Neider. . . 282,354 

Carriage curtain window, F. A. Neider 282,856 

Carrier. See Cash carrier. Sheaf carrier. 

Carrying system, Z. s. Holbrook 282,319 

Case. -See Burial c:.se. Lock case. Sheave case. 
Cash and parcel carriers, track for, G. P. Walker, 

282.416 to 282,419 

Cash carrier, G. P. Walker 2S'iA20. 282,421 

Cash carrier, automatic, Z. S. Holbrook 282,320, 282.321 

caster, H. McDonald 282,099 

Castings, pattern and flask for producing, 3. C. 

Tatum .'..... 232.403 

Catanienial sack. L. I,ange 282,201 

Celling, W. S. Cogswell 282,167 

Celluloid, etc.. process of and apparatus for 

moulding hollow articles from, J. R. Furman. 282.451 

Center board for boats, B. L. Sibley 282.386 

Chain, W. H. Dickey 282,177 

Chain, ornamental, S. Davidson 282,280 

Chair. See Folding chair. Reclining chair. 

Chair, cot. and bed, combined, S. McClelland 282,343 

Charring timber, apparatus for, J. D. Stan ley 282,395 

Check book, office, C. B. Sprague 282,393 

Chimney cap, R.J. Smith. . . 282,392 

Churn, D.T.Bruck...-. 282,047 

Ihurn, W. W. Kitchen 282,199 

urn, J. N. Renfro 282,224 

CWn, W. F. Southard 283,232 

clurn, D. B. Wooster 282,143 

CBurn motor. G. B. & G. H. Smith 282,389 

C^ar and cigarette holder, J. Fletcher 282,183 

ar cutter, G. W. Burns. 282.155 

mp device. C. B. Worline 282,479 

Hasp. See Shoe clasp. 
Cleaner. See Slate and blackboard cleaner. 

Cloth shearing machine, D. C. Sumner 282,401, 282,402 

Cockle machine and grain separator. Bales & 

Jackson 282,036 

Coke oven and kiln, Eberley & Rlchter 282 064 

Collar, horse, B. K. Rmerson 282,490 

Compass, surveyor's, T.F.Randolph 281.117 

Convertible chair, B.H. liolglano 282,154 

Coolingand ventilating buildings, apparatus for, 

C. A. VanCort 282.474 

Com drill. J. D. Arras 2S2,4SS 

Comet tremolo attachment, w. S. Dltterllne 282,448 

Cornice and curtain pole, combined window, J. 

M;Hough 282,328 

Cotton separator and cleaner, seed, W. O. Cole- 
man 882W 
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Coupling. See Car coupling. Carriage coupling. 
Pipe coupling. Thill coulpling. 

Cracker screen, c. H. Nichols 

Crucihle.metal, M. &8. H. Darragh .. 

Crutches, heels, etc., rubber bolder for, G. H. 
Thurzo. ... " 

Culinary vessel, H. B. Asbury et al,.. 

Culinary vessel, J. A. Stabel 

Cultivator. J. C .lay et al 

Cultivator, S. O. Mason 

Currycomb, G. C. W. Magruder 

Curtain loop. R. C. Pope 

Cuspidor. C. Gordon 388,308, 

Cut-offvalve gear, L. Skinner 

Cutter. See Cigar cutter. Feed cutter. Gear 
cutter. Pipe cutter. 

Dam and lock, J. Du Bois 

Dental disk bolder, Tj. D. Shepard 

Dental or surgical engine, W. G. A. BonwiU 

Denture, artificial, C. H. Land 

Denture, artificial, C. M. Richmond 

Desk attachment* for drawers, adjustable, T. li. 
Jowett 

Disinfecting apparatus, F. H. Hubbard 

Dispatch tube; electro magnetic, C. A. Cheever.. . 

Distillation of ammoniacal liqiiors, apparatus for 
the, Stevens & Du Barry 

Distillation of coal, W.J. Cooper 

Distilling and carbonizing wood, etc., furnace for, 
J. A. Matbleu 

Door rail and rail support, barn, L. Terry.. 

Dre^s and skirt protector, G. Baker 

Drill. See Corn drill. Grain drill. 

Drill grinding machine, T. R. Pickering 

Drills, device for grinding and clearing, D. 
Meehan 

Drinking vessel, J. Vernon 

Eccentric, C. Johnson 

Adger, gang, T.J. Neacy 

Ejector, inspirator, and injector, convertible, F. 
W. Kremer 

Electric light brackets, joint for, C. H. Hinds 

Blectric light joint, C. i I. Hinds 

Electric machine, dynamo, De Ferranti & Thomp- 
son 

Electric machine, dynamo, E. R. Knowles 

Electric machines, automatic regulator for dyna- 
mo, F. S. Giel 

Electricity, apptiratus for lighting cars by, G. D. 
Burton 

Elevator, f^ee Grain elevator. 

End gate, wagon. H. H. Perkins 

Engine. See Dental or surgical engine. Rotary 
engine. Steam motor engine. Traction en- 
gine. 

Envelope moistener, C. S. Watson 

Face plate for lathes, etc ., F. C. Beard 

Fanning mill. D. Carpenter 

Faucet for drawing liquids, F. McCabe 

Feed cutter, A. G. Chrlstman 

Fence, barbed. J. Goss 

Fence post, s. Beckwith 

Ferro -phosphorus, production of, J. Reese 

Pile holder, E. T. Pearson 

File, letter and invoice, W. A. Cooke, Jr 

Filter, E. K. Haynes ... 

Firearm, breech-loading, Whltmore & Tonks 

Firearm, magazine, Kacer&Kriz 

Fire escape, C. W. Mills ^.. 

Fire escape. C. Murdock ■ 

Fire escape, G. H. Thompson 

Fire escape, S. D. Woodbury 

Kire escape ladder, J. S. Harrison 

Fire escape ladder, flexible, D. A . Peters 

Fishing reeLJ. H. Chubb 

Filer for roving machines. E. W. Kelley 

Flux for welding metal, W. Mutter 

Folding chair. A. Collingnon 

Fruit jar J. Gilberds 

Fruit jar. G. F. HoefTer 

Fruit picker, W. S. Castor 

Fruit receptacle. J. Owen 

Furnace. See Metal melting furnace. 

Furnace for the manufacture of iron and steel 
and for other purposes, J. Henderson. 

Furnaces, deviC3 for promoting combustion in. J . 
E. Baker 

Gauge. See Candle mould gauge. 

Gas, apparatus for administering nitrous oxide, J. 
A.Donaldson.. 

Gas, apparatus for generating and carbureting 
hydrogen, W. Ceilings 

Gas, apparatus for manufacturing, A. B. Lipsey.. 

Gas, apparatus for producing illuminating or heat- 
ing. J. L. Stewart 

Gas burner, A. B. Lipsey 

Gas burner, electric lighting, A. L. Bogart 

Gas burners, cut-off for Argand, Boone & "Whit- 
fleld 

Gas producer, C. W.Siemens 

G«s regulator, L. Baumeister 

Gas scrubber and exhauster, rotary, R. B. 
McLain 

Gas works, hydraulic main for, G. A. Mclhenny . . 

Gate. See End gate. Sluice or flood gate. 

Gal e, J . Robinson 

Gate, J. Tiiompson 

Gear cutter, C. w. Crary 

Generator. See Steam generator. 

Glue compound, C. M. Atkinson 

Grain binder. C. W. Levalley A 

Grain binder band securing mechanism, J. S. 
Davis 

Grain drill and fertilizer distributer, D. F. Hull... 

Grain elevator, W.Watson 282,424. 

Grain separator, P. VanGelder 

Grate, F. M. Lawrence 

Grate bar, W. H. Heeson 

Grinding and polishing machine, W. B. Fenn 

Grinding machine, A. Campt)eU 

Grinding machine. J. Rentz 

Grinding mill. C. A. Fredericks — 

Grindstone hanger, P. Bradford 

Guitars, string bridge for, E. Anderberg 

Hame. A. Waggoner 

Hame tip, T. Brabson 

Hammer, C. J. Grellner 

Hanger. See Carriage body hanger. Grindstone 
hanger. 

Harrow, sulky. J. S. Cleveland 

Harrow tooth, J. T. Clarkson 

Harrow tooth. I. H. Reiner 

Harvester R. W. Benedict 

Harvesting and binding machine, grain, G. 
Esterly... 

Bat, cap, etc., A. C. Couch 

Hat or cap, A. C. Couch 282,441 to 

Hateh cover, J. MelBtyre 

nay rake, revolving horse, H. Rogers 

Header, thrasher, and separator, combined, W. 
H.Parrlsb 

HlDge, blind, Shepard & Adams, Jr 



282,465 
282,279 

282,132 

282.252 
282,394 
283,199 
282,84i 
282.838 
282.365 
282,8U7 



282,062 
2gi,3S4 
282,044 
282,094 
282,119 

282.087 
282,195 
282,165 

282,398 
282.440 

282,342 
282,231 
382,254 

282.364 

282,209 
283,244 
282,327 
282,213 

282,092 
282,317 
282,818 

282,446 
282,459 

282,187 

282,158 



282,247 
282,038 
282,050 
282,206 
282,063 
282,453 
282,039 
282,118 
283,360 
282,275 
282,313 
282,429 
282,328 
282,351 
282,2)2 
282,413 
282,478 
282,079 
283,362 
282.270 
882,329 
282,464 
282.273 
282,188 
282,193 
282,051 
283.215 



282,315 
282.035 



282,202 



282,178 

282,169 
282,204 

282.399 
282,aS7 
282.043 

282,260 
282,387 
282,150 



282,345 

282,374 
282,238 
282,059 

282.034 



282,446 
282,456 
282,426 
282,416 
282.333 
283,192 
282,293 
282,049 



382,262 
282,147 
282,245 
282,261 
382,308 



283,271 
282,054 
282.223 
282,040 

282,006 
282.444 
282,443 
282,100 
282,375 



Hoe, wheel, D. C. Lee .. 

Holder. See Abrasive disk holder. Cigar and 
cigarette holder. Dental disk holder. File 
holder. Napkin holder. Picture frame holder. 
Pillow sham holder. 
Hook. See Snap hook. 

Horse detacher, W. Y. McPherson 282,347 

Horseshoe, O'Bara & Remington 282,108 

Hose fastener. E. B. Preston 282,466, 282,447 

Hotbed and other frames for plants, J. A. Tracht. 285,242 

Hub boring machine. H. A. Moyer (r) 10,360 

Ice creeper, A. Gelger 282.S05 

loe machine and refrigerating apparatus, am- 
monia, H. & R. McManus 283,101 

niuminating apparatus, J. & B. Plntsch 282,115 

niuminating burner, C. Clamond 282,053 

Indicator. See Secondary battery _ Indicator. 

Speed indicator. 
Iron and steel directly from the ore, apparatus 

for manufacturing, H. C. Bull 283,266 

Ironing table, f olding. L. R. Sample 282,469 

.lack. See Boot and shoe holding jack. Shoe hold- 
ing jack. 
Jar. See Fruit jar. 

Knitting machine, needle, G. H. Adams 282,029 

Lamp, electric arc E. B. Knowles 282,461 

Lamp globe, electric, G. D. Burton 283.157 

Lamp, incandescent electric, I. Adams, Jr 282,030 

Lamp, incandescent electric, E. R. Knowles 282,460 

Lamp wick raiser, J. B. Deeds 282,282 

Lamps and lanterns, lens for signal, J. Rogers 282,376 

Lamps, device for lighting petroleum or gas, P. 

Richter 282,227 

Lamps, manufacture of incandescent, A. Swan... 283,472 

Lantern, J. Fanning : 282.291 

Lift and hoist, J. S. Stevens etol |283.236 

I*if ter. See Transom lifter. 

Lightningrod.T. M. Dodge 282,449 

Lint, manufacture of surgical, W. T. Browne 282,264 

Lock. See Nut lock. Seal lock. 

Lock case, H. L. Spiegel(r) 10,361 

Locomotive cinder chambers, ventilator for, J . K. 

Taylor 282,404 

Locomotive deflecting place, H. Mlllholland 282,104 

Locomotives, blast concentrator for. H. Mlllhol- 
land 282,103 

Lubricator, Somes & Kimball 283,127 

Magneto electric signaling apparatus, T. A. Edi- 
son 282,287 

Mall bag, D. Bloom 282,lj 

Malsters' steep-tanks, discharge valve for, F . W. 

Wolf 282,477 

Mask fastener, C. H. Dessart 282,285 

Match safe, H. S. Cochran 282,272 

Matches, manufacture of, G. L, Jaeger 382,326 

Measure, automatic grain, W. R. Dunkel 282,063 

Measuring electric currents, apparatus for, De 

Ferranti & Thompson 282,447 

Mechanicalmovement, C. Hammelmann 282.076 

Metal melting furnace. G. M. Bryant 282,266 

Metal plates, etc., apparatus fur pickling and 

swilling, R. J. Hutchings 283,083, 282,084 

Metal surfaces, machine for ornamenting, J. li. 

Rossiter 282.377 

Milk skimmer, C. C. Kribs 282,093 

Mill. See Cane mill. Fanning mill. Grinding 
mill. Windmill. 

Millstone ventilator, H. .7. Nellessen 282,357 

Mines, device f or . antoinatically opening andc 

shutting doerslB c9al,<Cft8e S; Wliltaker . . . _ :'^8?,S89 

Mining machine. C. W. Colvin 282.274 

Motor. See Churn motor. 

Moving earth and excavated material, mechan- 
ism for, H. A. Carson 282.163 

Mull, M.Smith 282,391 

Music leaf turner, C.Onslow 382,110 

Musical instrument, mechanical, A. Durkee 282,179 

Napkin holder, C. S. Dikeman 283,286 

Necktie fastener. E. T. M. Boenke 282.163 

Nut lock. W. J.McTighe 282,348 

Nut lock, J. Parr 2*2,114 

Nut lock, J. H. Sheehan 282,383 

Oro pulverizing machine, H. E. Parson 282,218 

Ore separator, electric. H. Greve 283,073 

Ozone apparatus, H. D. Hall 382.190 

Paper bag machine. (7oates & Bissicks — 282,166 

Paper calendering machine, A. S. Alden 283,031 

Paper for bank notes, checks, etc.. manufacture 

of yellow flbered, E. Musil 282,106 

Paper machines, method of and apparatus for ex- 
hausting the air and extracting the water 
from the suction boxes of, J. J. Manning. 

282,096, 282,097 
Paper pulp, beating and refining engine for, J. J. 

Manning 282,098 

Pea separator, C. H. J. Roberts 282,373 

Photographic camera stand, M. Flammang 282.182 

Picture frame holder, A. J. Weaver 282,42'i' 

Pillow-sham holder. J. A. Pordon 282,185 

I'ipe. See Stand pipes. 

Pipe coupling, T. P. Hardy 282,312 

Pipe cutter. E. F. Barnes 282,426 

Pipe cutting machine, J. L. Truax 282,<73 

Pipe or nut wrench, D. P. Foster 282,298 

Pipe wrench, B. H. Robbins 282,372 

Pipe wrench, F. A. Simonds. 282,126 

Planter, corn, G. F. Bdson 282,288 

Plow, sulky. B. F. McCray 282,207 

Post. See Fence post. 

Potato digging machine, J. T. Warren 282,135 

Pottery, machine for . the manufacture of. C. M. 

Blbon 282.369 

Press. See Baling press. 

Printing press air cushioning mechanism, W. 

Scott 282,379 

Privy vaults and drains, device for preventing 

the escape of eMuvia from, H. C. Buddenberg. 282.437 

Pulley, A. Walton 282,422 

Pulley, wood rim, W. W. Carey 282,161 

Pump regulator, J. H. Blessing 282,042 

Pumping mechanism for supplying railway tanks, 

R. P. Garsed 282,070 

Railing, iron, J . C. Erb 282,180 

Railway chair and tie, L. Haas 282,309 

Railway electric signal apparatus, C. A Scott 282,229 

Railway electric signaling apparatus, C. A. Scott. 282,230 

Railway, elevated wire; Knapp & Adams 282,200 

Railway rail joint, Bloomfleld & Boone 282,269 

Rake. See Hay rake. 

Rakes, making metallic, C. A. Lindgren 282,336 

Range and stove, cooking, P. Brake 282.263 

Ratchet wrench, B.F.Lancaster 282.462 

Razor strop, J. Darling 282.173 

Reclining chair, C. E. Luburg 282,095 

Refrigerator, C. Pettersson 282,220, 288.221 

Refrigerator car, C. P. Jackson 282,196 

Register. See ISarber's chair register. 
Regulator. See Gas regulator. Pump regulator. 
Sllle barrel and extractor therefor, anzUlary, P. 

B.Howe 882,194 

Boad.O.L.De Forest 288,888 

Book drilling miudilne, A. Shedlook iSS.SKI 



Roofing composition, W. White 

Roofing felt, w. White 

Roofing slates, device for attaching. J . C. Cham- 
bers 

Rotary engine, E. H. Corbin 

Rotary engine and pump, S. Marcus 

Rowing gear, J. W. Rutter 

Sand band, w. M. Farr 

Sash balance, C. O. Power 

Sash fastener. E. & H. S. Ersmlnger 

Sawmill dog, G. H. Cameron 

Sawmill setworku, A. C. Osbom 

Sawset, J. Garland 

Scoop. R. T. Pettebone 

Scraper, road, A. Womack 

Screw machine, wood, E. Nugent 

Seal lock, W. W. Shallus 

Seals to cars, attaching. Malone & Whiting 

Secondary battery, E. T. Starr 

Secondary battery indicator, E. Weston 

Secondary electric battery, C. J. Van Depoele 

Seed, machine for cleaning flax, L. Morgan 

Separator. See Cotton separator. Grain separa* 
tor. Ore separator. Pea separator. 

Sewing machine, J. Tripp 282,406 to 

Sewing machine bobbin winder, C. B. Thompson.. 

Sewing machine needle threader. F. Pommer 

Sewing machine needle threading attachment, 
W. L. Spencer 

Sewing machine pressor foot, J. H. Parkhlll 

Sewing machine tension device, J. Tripp 

Sheaf carrier, I. B. Gage ... ; 

Sheave case, G. S. & C. H. Haley 

Shirt, S. Stark 

Shoe,P. Foley 

Shoe clasp, J. L. Thomson 

Shoe holding jack, F. S. Strong 

Sifting apparatus, E. Fuchs 

Skate, roller, G. D. Burton 

Skid, S. Halvossen 

Skins, preparing, A.Hesthal 

Skyllghtbar.merallic, G.Hayes 

Slate and blackboard cleaner. W. W. Armington. 

Slaughter houses, treating tank waters of, B. 
Terne 

Sled propeller, L. A. Fuller 

Sliding gate. W. R. White 

Sluice or flood gate, F. G. M. Stoney 

Snap hook T. Beecher 

Snow plow, railway, J. Q. Day 

Soap, G. A. Wrisley 

Soap powder and process of making the same, J. 
K. Al paugh 

Speed accelerator, J. Schofield 

Speed indicator. C. H. Fowler 

Spindle for spooling machines, etc. . P. Laflln 

Spinning, doubling, and twisting silk, machine 
for, Seymour & Bannigan 

Spinning machine, H. G. Leonard 

Square, T-, J. Weidemann 

Stand. See Photographic camera stand. 

Staud pipe and fire escape, combined, W. & J. M. 
Heffuer 

Steam boiler, G. Kingsley 

Steam boiler safety seam, J. R. Robinson 

Steam generator, A. H. Crockford 

Steam generator, Venator &Weller 

Steam motor engine, H. F. Gaskill 

Stea^ pipes, etc., casing Iot.J. Rlelly 

Steam traii, J. MOrehead , — 

Steel, apparatus for compressing liquid, J. F. Ben- 
nett 

Stereotyped line strips and putting and securing 
them in column or page form, apparatus 
for justifying, M. H. Dement 

Still, oil, J. Thomas 

Stone, artlflcial, J. 8. Peirce 

stone, artiflcial, J. S. & L. G. Watts 

Stool, folding, A. Rintelman 

Stove, charcoal, E. M. Stem 

stove door hinge. Conde ^Marshall 

Stove, parlor, J. Jamieson 

Stove, vapor, J. II. Bean 

Strainer.milk, H.Haak 

Strap. See Boot strap. 

Strawstacker, J. H. Meltzer et ol 

Syringe piston, J. B. Wortham 

Table. See Ironing table. 

Table leaf support, E. Mets 

Telegraphs, dynamo electric machine for printing, 
S. I). Field 

Telegraphy, dynamo. S. D. Field 382,294 to 

Therapeutic apparatus, electro, A ndrews & Teed. 

Thermometer, J. G. Smith... 

Thill coupling, F. B, Herzog 

Thill coupling, G. H. Hutton 

Thill coupling, D A. Johnson 

Tile fastening, A. Chase 

Tongs, I. A. Murchison 

Tongs and wrench, combined pipe, E. F. Barnes.. 

Tongs, lifting. M. (\ Ward 

Tongue support, wagon, F. Tripp, Sr 

Top, J. H. Sunderman 

Toy plane, metal, S, R- Rust 

Track circuit, connecter, G. Westlnghouse, Jr., 

282,249, 

Traction engine, L S. Freeman 

Traction engine, N. Jackson 

Transferring designs, J. W. Osborne 

Transferring designs, method of and apparatus 
for, J . w. Osborne 

Transferring figures upon glass, machine for, W. 
S.Cogswell 

Transom lifter, W. Leggott 

Trap. See A nimal trap. Steam trap. 

Tricycle, Overman & Hadley 

TruR, hand, N.J. Waterman 

Truss, J. C, Calhoon 

Tube. See Dispatch tube. 

Turn buckles, manufacture of, E. W. Merrill. .... 

Type grindmg machine, A. Neltsch 

Type writer aligner, C. J. Baker ..' 

Type writing and printing machine, M. H. De- 
ment 282,174, 

Umbrella stick and cane, J. T. Smith 

Valve seat for steam engines, I. H. Congdon 

Valve, slide, B. Carley 

Vapor, device for automatically regulating qual- 
ity of Illuminating, E.J. Frost 

Vehicle seat bar, A. C. Evans 

Vehicle, two-wheeled, C. W. Saladee 

Ventilator. See Millstone ventilator. 

Vise, hand, Ambom.Jr., & Chafilln.:... 

Wagon brake lever. J. G. Aram.... 

Wagon gear, platform, M. Half penny 

Walls of buildings, composition for waterproofing 
and preserving, T. Hunt 

Warp threads, machine for drawing in, L. P. 
Sherman 

Watering device, stock, W. B. Toung 

Weather Btiip, D. L. CadT 

Weather Btrip,T.B.McOuwlj 



282,139 

282,4,S9 
282,171 
282,340 
282,121 
282,066 
282,367 
982,290 
282,048 
282,214 
282,304 
282,363 
282,141 
282,107 
282,380 
282,205 
282,396 
282,428 
282,414 
282,211 



282,412 
282,116 

282,233 
282,103 
282,410 
282.308 
282,454 
283,234 
282,184 
283,241 
282,128 
382.300 
282,166 
•283,311 
282,316 
282,191 
282,118 

283,411 
282,3»3 
282,140 
282.400 
282,357 
282,281 
283,145 

282,032 
282,228 
282,067 



282,123 
282,203 
282,248 



282,314 
282,330 
282,120 
282,172 
283,243 
282,071 
282,368 
282,358 

282.041 



1282,176 
282,329 
282,219 

. 282,426 
282,371 
282,235 
28i.l70 

. 282,085 
282,037 
282,189 

2ae,2io 

282,144 

, 282,360 

282,297 
282,296 
283,431 
282,390 
282,080 
282,467 
282.086 
282,164 
282,105 
282,266 
282.134 
282,405 
282,129 



282,260 
282.291 
282,197 
282,111 

282,112 

282,168 
282,334 



282.136 
282,268 

282,102 
282,356 
282,253 

282,175 
282,281 
282,068 
282.162 

282,069 
282,181 
283,^8 



282.124 
282,146 
882,160 
882,308 



Weather strip, C. M. Packer 282,316 

Weather sjrlp for door sills, J. G. O'Kelly 282,109 

Weighing machine, automatic, C. Reuther 282,226 

Wheels on their shafts, mounting, H. C. Hopkins. 2S'i,332 
Whlffletree and holdback attachment, G. Hubert. 2S2.39t 

Windlass, C. J. Hall 282.075 

Windmill, C. F. W. Schramm 282,123 

Window shade, W. J. Cox 282,277 

Wire coating for drawing, A. B, Clemence 2^2,055 

Wire, loom for weaving, C. P. VVickwire 282,430 

Wood, machine for bundling kindling, M.J. Shaw. 282,381 
Wrench. See I'ipe wrench. Pipe or nut wrench. 

Ratchet wrench. 
Yeast, device for cutting, Kasehagen & Wiethe- 

ger 282,088 

Yoke attachment, neck, F. Svoboda 282,471 

DESIGNS. 

Advertising column. R. D. Bradley 14.137 

Advertising post, G. Fuchs 14,140 

Alphabets. H. Holland 14,143 

Carpet. F. Bend 14,134, 14.135 

Carpet, A. L. Halliday 14,141 

Crockery.articleof, F. A. lienedikt 14,136 

Flngerring,H. C. Haskell 14,142 

Hanger, F. Brown 14,139 

Lamp shade stand, banner, D. W. Wilklns 14.162 

Match safe, M.Ehrenrelch 14,153 

Paper weight, J. A. Prlndle 14,146 

Pen, writing, G. P. King 14,144 

Pillow block. F. Brown 14,138 

Quilting, L. Shultz 14,147 

Sleigh, W. C. Leach 14,145 

Type, printing, H. H. Thorp 14,148 to 14,161 



TRADE MARKS. 

Cigars, J. W. Perez 10.477 

Dentrlflces, Suez (The Firm of ) 10,473,10,474 

Dry goods, certain, Burke, Walker &Co 10,468 

Liniment to be used externally for the destruction 

^.'-^ of all kinds of parasites on stock and poultry 

and for healing the wounds caused by the 

same, T. L. Miller 10,476 

M ixtures, antl-rheumatlc, S.J. ImperatorL 10.472 

Bemedyforconsumption.E.T.Hazeltlne 10,471 

Shoe thread, Hadley Company 10,470 

Tobacco, smoking and chewing, C. W.Allen 10,475 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this ofSce for 25 
cents. In ordering please state the number >md date 
of the patent desired, and remit to Munn & Co. . 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the 
specifications, not being printed, must be copied by 
han.i. 

Canadian Patents may now be obtained by the 
inventors for any of the Inventions named in the fore- 
going list, at a cost of ¥40 each. For full Instructions 
address Munn & Co., 261 Broadway, New York. Other 
foreign patents may also be obtained. 



^4i'f3?ttiam)fiits. 



Inside Page, ench innertinn - • - 75 cents a liiw> 
Back Page, enelt inni'i-finn - - - iSl.OOa, line* 

(About eight words to a line.) 

Engravings may head advertisements at the same rate 

per line, by meamremerU. as the letter press. Admr- 

tisements must be received at publication qfflce as early 

as Thursday morning to appear in next issue. 



GET THE BEST AND CHEAPEST. 




J. .A.. I»-A.-5r efts OO., 

(Cinoinnfiti, Ohio, XT. S. A-^ 
fixclUBive Agents and Imrorters for the United States, of the 

PERIN BAND SAW BLADES, 

Warranted ttupewtor to nil otHeva tn qrtf <iFffv,>I«t- 
CPb. tiniformitif nf tetnpey, and ffcne-fal Avira.- 
vOity, One JPeWji Sa/9n outwears tttfce ordinary saws. 



NEAV BOOKS. 



WORKSHOP HEfEII'TSi. Second series. De- 
voted mainly to subjects connected with Chemistry. 
An entirely new volume, uniform in size, style, and type 
with the original " Workshop Receipts." Price 12.00. 

LIFE OF PHII.IPP BETS, the Inventor of the 
Telephone. By Prof. S. P. Thompson. 48 engravings 
and 3 plates. 8vo, cloth, t3.00. 

"COMPOUND" ItOlLEIt: Tlow to Use it and 
" Run " it at Sea. Illustrated, 8vo, 40c. 

PRATTICAli EliECTKTC I,IKHT1NG. By 
A. B. Holmes. 62 Illustrations, 8vo, 11.60. 

Descriptive Catalogue ond CircularsnuiiledSree. 



E. & F. % SPON, 35 MURRAY ST., NEW YORK, 



WANTED TO BUV PATENT, or work on Royalty, 
some new novelty, or anything of household utility. 
A 1 reference given. Address HULL, 

328 5th Street, Jersey City, N. J. 



G. ft. GRAY. Jr. & CO., 

Iron and Brass Working 
MACHINERY, 

42 EAST 811 STREET, CINCINNATI, OHIO. 



APPLES IN STORE.— A PAPER BY J. S. 

Woodward, preBentine some valuable sutra:estionB in 
regard to the best methods of keeping apples in good 
condition. Contained In Scientific American Stp- 
PLEMEXT, No. 358. Price 10 cents. To be had at this 
office and from all newsdealers. 




-*-lFIRE ^AND^ VERMINi-*- 

FROOF 

Sample and Circular Free by mail. 
as. MINERAL WOOL CO, 22 CouttiMdt St.,H.Y. 



© 1883 SCIENTIFIC AMERICAN, INC 



August iB, 1883.] 



^mntitu ^mmtm. 



100 




How to Build.V!.''.£rrr 

2 vols, large Quarto, 378 illustrations. Price •!. 
Containsoesignsfor Villas, Farm Houses, Cot- 
tages, Bams and Outhounes of every descrip- 
tion, also for Hotbede, Cisterns, &c., &c. *' Pre- 
ciselv meets a want wliidi tliousanda have 
te]tr*—J{,Y.Obaerv€r. As it Is impossible to 
describe these books in an adv't or even in a 
circular, we send them, post-paid, /or exami- 
nation^ on receipt of $1, to be returned and 
_ money refunded, if not entirely satisfactory,^ 
Address, Co-opeeativ8 BuiLDrsa Plan" Associatioit, 
S4BeekmanSt.(Box2T02),NL'wYork. fJfenrionf^ispoiJer.) 



CORNELL UNIVERSITY. 

COURSES IN 

MECHANICAL ENGINEERING, 

ELECTRICAL ENGINEERING, 
CIVIL ENGINEERING, 

AND ARC HITECTURE. 

ENTaANCE EXAMINATIONS BEGIN AT 9 
A.M. JUNE ]8 niiil SEPT. 18, 1883. 



For the University Register, containing full state- 
ments regarding requirements for admission, courses of 
study, degrees, honors, expenses, free scholarships, 
etc., and for special information, apply to 
The Presidknt of Cobnbli Uni vebsitt, Ithaca, N.y. 



DROPFOEGING^ 



OF IRON 
OR STEEL 



BEECHER B< PECK. NEW HAVEN CON^ 




^^NT OPEN a/,c,^^ 

"SILVER BELL BANJOS 



LYON & HEALY, State and Monroe Streets, CHICAGO, 

Will send prepaid to any address their Illustrated Price List of 
Xja-tes-t Style 33ct,xijo0. 

Just the instrument tor Picnics. Camping i'arties. Summer Kvening 
Serenades, etc. Now the rage in best snciuty. Price > ^3 ^"<^ upward* 

Tabourch'angln^ MANUFACTURERS 
tbeirlocation, and of those who are eeekingaplace 
in which to establish themselves, is invited to the 
city of POUGHKBBPSIB.onthe Hudson River.midway 
between New York and Albany. 

POUGHKEEI*SIE OFFERS 

A plentiful supply of good and wholesome water at 
low rates. 

A complete system of sewers. 

Convenient access to the great market of America. 

Cheap freights by rail and water. 

Cheap living, which insures labor at reasonable 
wages. 

An attractive and healthy place of residence. 

Address *' Aftsocintion for ilie Promotion of 
Useful iVIaniirRctiires/* 

JOHN I. PLATT, President. 



niB;[r' a) D)rr'-i|/''''ii-E and clay retorts all shapes 
riillt DWLA.~SBORGNER& O'BRIEN.^ 



,l!,n\.~SBORGNER& O'BRIEN.^ 

ABOVE RACE. PHILADELPHIA. 



q^O MANUFACTURERS— To Lmsc— 

-L \v ater Front, mile and a half in e3:tent. doekedjand 
. ready tQT iaiBie^iai4 Use'; mtHin tv6tity miles ot New 
York City, on Long Island Sound, having railfoad as 
weil as water communication. Manufacturers and others 
needing much or little room can have suitable accommo- 
dation, with long lease, at nominal rent. The introduc- 
tion of manufacturing interests upon the property the 
primary object of the owners. Further particulars on 
applying to or addressing the agents, 

RU1.AND & WHITING, 

5 Beekman St., New York. 

SOUTHWESTERlsr VIRGINIA. AND ITS 

Undeveloped Resources,— By James Hogg. Aninterest- 
Ingaccount of the mineral resources of Southwestern 
Virginia and of the bordering counties ol North Caro- 
lina. Precious meta s. Minerals. Coal. Mineral springs. 
Agricultural features. Scenery. Clharacteristics of the 
inhabitants. Contained In Sctentipic American Sup- 
plement, No. 366. l^rice 10 cents. To be had at this 
office and from all newsdealers 

;i!MUS!CAL WONDER HEADQUARTERS. 
McTAMMANY 
ORCANETTE 




^Sto^lg. UemOr. 



:anina, (linen mu- 
.0. Ariston (disc 



imuBlc). Orfranetta,only 
^4. Harmonette MSi 
S I with 100ft muBicSS. Imperial Orsanette $6. 

opMJivr 

Habit easily cured with CHLORIDS OF GOIJ) 

Leslie e. Keeley. m .0., Surgeon, C. & a. r. It. 

RUPTURE 

cured without an operation or the injury trusses inflict 
by Dr. J. A.SHERMAN'S method. Office 251 Broadway. 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 



ANHOOD! 




KNOW THYSELF.. 

A Book for Every Man! 
ToiiiiEf, Middle-Aged, and Old. 

The untold miseries tliat regult from indiscretion in 
early life may be alleviated and cured. Those who doubt 
this assertion should purchase and read the new medical 
work published bythe Peabody I*lecHcal In»aririue. 
Boston, entitled the Science of Ijife; ov. Si'lf-I*r«'- 
»iei'vation . It Is not only a complete and perfect trea- 
tise on Manhood, Exhausted Vitality, Nervous and 
Physical Debility, Premature Decline In Man. Errors of 
Tenth, etc.. but it contains one hundred and twenty-flve 
P'-escriptions for acute and chronic diseases, each one 
of ^vhich is invaliiablr. so proved by the author, 
whose experience for 21 years is such as probably never 
before fell to the lot of any physician. It contains 300 
pages, bound In beautful embossed covers, full gilt, 
embellished with the very finest steel engravings, guar- 
anteed to be a finer work in every sense— mechanical, 
literary, or professional -than any other work retailed 
in this country for $2.50. or the money will be refunded. 
Price only $1.25 by mall- Gold medal awarded the author 
bythe National Medical Association. Illustrated sam- 
ple sent on receipt of six cents. Send now. _ 

Address PEABODY MEDICAL INSTITUTE, or Dr. 
W. H. PARKER, No. i Bulflnch Street, Boston. Mass. 
The author may be consulted on all diseases requiring 
^kill and experience. 



THE MECHANIC'S OWN POCKET KNIFE. 




packing, lacing, and the every- 
at the bench, no knife can 
ides are hand forged from razor 
eplaced free if soft or fiawy 
)8tpaid,lSl. With the two large 
les, 7«> cts. With large and 
.11 blades, 50ci». Gent.'s fine 

Eenknife, three-blade, $1. 
lady's two-blade, 50 cis* 
4U-page Illustrated list 
frfee. Also "How to Use 
a Razor." 

MAHER & GROSH, 

40 M<inroe Street, 

TOLEDO, OHIO. 



TRANSMITTING GEAR: IMPROVED.— 
Description o f a new system o f transmission, o f variable 
velocity, devised by Mr. Jose da Silva Sertor6, for sew- 
ing machines and other purposes, so that any motor 
whatever may be used and the action of the pedal be 
dispensed with. Illustrated with two figures. Con- 
tained in ScllSNTIFICAMERlCANSrPPI.EMBNT.No. 359. 
Price lOcents. To be had at this office and from all news- 
dealers. 



rkj** Imported design Chromo Cards for 1883, name on 
Vin ^'^^^ Quality not quantity. Warranted best sold. 
AJrJ Bonanza for agents. FHE»L.J0NES,Na8sau,N.Y. ' 




THE RIDER HOT AIR 

COMPRESSION * 

Pumping Engine, 

For city and country residences where 
It is required to raise a supply of water. 

Simple, Economical, l<^ect1ve. 

No skill required to run it. We can 
refer to ourcustomers of eight years' 
standing. Send for catalogue. 
CAMIUEYER & SAYER, 
19 Dey St., New York. 



WATCHMAKERS. 

Before buying, see the Whitcomb Lathe and the Web- 
ster Foot Wheel, made by the AMERICAN WA'I'CH 
TOOL CO., Waltham, Mass. 



WANTED.-FlRST-ri.ASSS PATTERN MAK- 
EIC.S. To a good man steady work and flrat-class pay. 
Address B. W. PAYNE & SoNa, Corning, N. Y. 



NOTICE to Users of Steam Pumps. 

We have r celved following letter In 
regard to one of our No. 5 "L" ($16) 
Steam Jet Pumps elevating 1(^ inch pipe 
of water m ore tnan 50 f e et high : 

" L' Anse. Mich ., Feb. 24, 1883. 
"Van Duzen & Tift. Cincinnati, O.: 

" Money could not buy the Jet of us 
unless another could be had. I would 
not give your No. 5 " L " for a $700 pump, 
equal distance to raise. 
" N. A. Litchfield, Supt. Mich. Slate Co." 
WemakeTen Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 t^0,000 gallons per hour. State for what 
purpose wante<^nd send for Catal^ue of " Pumps." 
VAN OUZEN & TIFT, Cincinnati, O. 




ROOFING. 

For steep or fiat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and sarapies free. 
Agents Wanted. T. NEW. 32 John Street, New York. 




Clark's Noiseless Rubber Wlieels. 

Absolutely prevent splintering and wearing 
of floors caused by use of fron Wheels. 
lAdapted for Trucks. Boxes, Jtaskets, Tables, 
and work of every kind in Mills. Ware- 
houses, Stores, etc. Catalogue free. 

GEO. P . CL ARK , Win dsor Locks, Ct. 



FEltFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets. has been necently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mall, or $1.25 at the 
office of this paper. Heavy board sides"; inscription 
« SCIENTIFICr AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO.. 

Publishers Scientific American 




THE NATIVE TRIBES OF THE HUD- 

son's Bay Company's Territories.— By John Rae, M.D. 
A comprehensive and very interesting accoimt of the 
condition, characteristics, mode of livingLaud general 
habits of some jf the Indian tribes of British North 
America. The Wood Trees. The Prairie Crees. The 
Assiniboins. The Dog-ribs or Slaves. The Chippewyans. 
The Eskimos. Contained in Scientific American 
Supplement, Nos. 346, 347»and348. Price 10 cents 
each, or 30 cents for the series. To be had at this office 
and from all newsdealers. 




ATLASWi 

INDIANAPOLIS, IND., U. S. A. 

mahceaoiubebs of 

STEAM ENGINES. 
an9 BOILERS. I 

CARRY ENGINESand BOILERS IN STOCRfor IMMBAMTE DELIVERY 




l( 



BLAKE'S CHALLENGE" ROCK BREAKER. 

Paieiired November 18, 1879. 
For lYTacnilam Road making. Ballasting of liailroails. Crushing Ores, use of Iron Furnaces, 
etc. Rapidly superseding our oId«r styles of Blake Crusher on account of Its superior strenfft?K e.^ci- 
enci/, and svm-j^icii/^. Adopted by Important Railway and Mining Corporations, Cities, and Towns. 
First Class Medals of S-wp&riority awarded by American institute 1879 and 1880. 

lUiAKE CRUSHER CO., Sole Makers, New Haven, Coim. 





SIBLEY & WARE, 

South Bend, Indiana. 
SPECIALTIES: 

1 9^ INCH DRILL PRESSES, 

WHEEL OR LEVER FEED, 

AND GEAR CUTTING. 

PRICES REASONABLE. 



STEMWINDING SS""it"""^;,nti 

Till, Desk, Drawer, or Closet. Owner 

may use either 1, 2, 3, or 4 of its 50 numbers. 
Milllona of changes equally possibleand easy. 
Security unrivaled. Simple, durable, nickel 
plated. Send $2.50 for sample by mail, or 
stamp for Illustrated List of Locks, Tills, and 
Padlocks. D. K. Miller Lock Co.. Phila. , Pa. 



Foi" Sale.— Valnablb patent for Galvanic flattery. 

Surpasses all others. Cheaply Constructed. For par 
ticulars, address E. F. SCHLOSSER. Hoboken, N. r 




ATOMS. MOLECULES, AND ETHER 

Waves.— By Jonn TyndalLF.R.S. An interesting paper. 
The sensation of light. EBBFectof heat upon molecules. 
Decomposing power of light waves. Influenceof musical 
sounds upon jets of liquid. Stability of molecules. 
Radiant heat as a means of exploring molecular condi- 
tions. Contained In Scientific American Supple- 
MKNT, No. 365. Price 10 cents. To be had at tbls office 
and from all newsdealers. 

PATENT^ QUICK 

Adjustable Stroke 
Ciin be Changed wliile in Motion. 

E. GOULD & EliERHARDT, 
No. Ill N. J. R. R. Ave, 

NEWARK, N. J. 

Valuable l'. S. Patent for niixin: and Crashing 

Machine in great demand among Ciiemlsts. Grocers, 
Drysalters, etc.. etc.ito be disposed. Address 

P. H. BRACHER & Cfo., Wincanton, England 





ERICSSON'S 

New Caloric 
Pumping Engine, 

FOR 

Dtrejlines & Conntry Seats 

Simplest ! Glieapest ! Eco- 
nomical ! Absolutely Safe ! 

Delamater Iron Works, 

C. H. Delamater & Co., 

Proprietors, 

16 Cortiandt Street, 

New Vork, IJ. ."*. A. 



JK ♦« ^OQ per day at home. Samj)Ies worth $5free. 



Address Stinson & Co., Portland, Me. 



FEED-WATER HEATER AND PURI- 

fler.— Detailed description, by Geo. S. Strong, of anew 
feed-water heater and purifier.which effectually frees 
the water from all matters, soluble and Insoluble, and 
passes it to the boiler, devoid of any substance that 
would cause scaling or coherent deposit. Illustrated 
with two figures Contained in Scientific Amkhican 
Supplement. No. 363. PrIcelO cents. To be had at 
this office and from all nenrsdealers. 



COST AND EXTENT OF POWER TO 

make Flour.- Contained in Scientific Amkkicak 
SiTppLEMr<:NT.No. 365. Price 10 cents. To be had at 
this office and from all newsdealers. 



NEW HAVEN MANUFACTURING CO. 
NEW HAVEN. CONN., 

MAnitfactitp,ers op Iron Working 

MAGHINK TOOLS 

Lathes, Planers, Drills. Shaper<, etc, 

ILLUSTRATED CATALOGUE ON APPLICATION. 



VICTOR TRICYCLES. 



OVERMAN WHEEi.C? 




RUBBER BACK SQUARE PACKING. 

BEST IN THE WORI.D. 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 
B represents'that part of the packing which, when In use. Is In contact with the Piston Rod. 
A, the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing Is made In lengths of about 20 feet, and of all sizes from ^^ to 2 inches square. 

NEW YORK BELTING & PACKING CO., 

John h. ckebter, Treas. Nos. 13 A i 8 Park Row, opp> Astor House, New York. 
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[RON REVOLVERS, PERFECTLY BALANCEb, 

Has Fewer Farts than any other Blower. 
P. H. A F. IM. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

S. S. TOWNSEND, Gen. Aert.,99CortlandSt., 9Dey St., 
COOES & CO., SellinET Agts., 33 Cortland Street, 
J^S. BEOOS & CO., Selling Agts. 9 Dey Street, 

PEND FOR PRICED CATALOGUE. 




WANTED IMIMEHIATELY, at Huntington, West 

va., AN experien(;eii bka,ss moulder. 

Address, with reference and and terms, 

THE BNSKHSf M'F'G CO: 



FOSSIL MEAL COMPOSITION, 

The Leading Non-Condncting Covering 

roR 

BOILERS, PIPES, ETC, 

Witb % to f^ inch thickness it radiates less heat than 
any other covering' does with 2 inches. 

Weighs very light, is very durable, fireproof, and is 
easily applied. Sold in a dry stsite by the pound. 
FOSSIL. lUlilAL CO., 48 Ce<lnr St., New York, 



U/ A NTPn-^<>l^^nrAN FORMALrE- 
W AW I EU AKI.E IRON FOUNJUtV, 

Address X, Box 7i3, New York. 



NEW TELEPHONE 

For Private Lines. Pat'd. Unquestionably the Best, 
Works 2 miles, Pat'd Wire; Late Improvements. 
(Mrcularsf^ee. Amplifying Tel. Co., Cleveland. O. 



HORSES.— THE FOLLOWING VALU- 

able papers are contained In the Scientific Amkrican 
Sdpplement. I'rice 10 cents each, sent by mail to any 
address. To be had at this office or of newsdealers In 
all parts of the country. Please order by the numbers 
in large type, which Indicate the number of the Sup- 
plement m which theartide is contained. 

Evolution of the American Trotting Horse. By Prof. 
W.H. Brewer. A valuable paper, showing the gradual de- 
velopment of the trotting quality from year to year in the 
past, the annual gains in speed, with tables and sugges- 
tions as to future speeds 386.— The Pastiast Records. 
Being a table of the best trotting time on record at al) 
distances and all ways of going, from 1830 to and includ- 
ing 188a, embracing Trotting in Harness. Trotting to 
Wagon, Trotting toDoubJe Teams, Trottingunder Sad- 
dle, and Pacing. 37 4.— Horses' Legs. Seven illustra- 
tions, showing the forms of sound and unsound legs, 
malformations, etc. 195.— Breaking Horses by Elec- 
tricity. Engraving. '^08.— Poly dactyl Horses, Recent 
and Extinct. Illustrations. By Prof. 0.(\ Marsh. 1S8.— 
History of the Horse Bot-fly. By Dr. N. Joly, With 
thirty-four figures. 21'2.— On the Care of Horses. 
l'-i3, 185.— Specification of the Points of a Good 
Horse. 103.— Portable Food for Horses— How to 
Make. 98.— Best Mode of Feeding Farm Horses, a.— 
The Perfect Horse and how to Measure Him. With en- 
graving. iS9.— Peculiarities in Structure of the Horse. 
By Proi. Huxley. 44.— ^aJueofCarrotsfor Horses. 45. 
—Calculus in Horses, Mash for. a3.— How to Treal^e 
Teeth of Horses— Dentistry. 88. 

Portraits of Celetrated Horses. Sefton. Winner of 
the Derby. 134.— Vernuil. winner of the Ascot Cop. 
136.— Sir Bevys and Wheel of Fortune. Winners of tht 
Derby. I 85.— Iroquois, Wmner of the Derby 290.— 
Luke Blackburn. ',i69.— Don Cossack, Four Vear Old 
Stallion. a73.— Blair Athol, the Most Valuable Horse 
ever known. 355.— English Cart Horses. Illustrated. 
'.i77, 3*.i8. 

On Scientific Breeding. By J. D. Caton. A valuable 
paper relating_to thebreeding of horses and other ani- 
mals. 273.— The Horse and His Fossil Ancestry. 353. 
—The Horse's Motions, as suggested by Muybridge's 
photographs. 12 illustrations. Aleo abstract of Prof W. 
P. Trowbridge's lecture, with illustrations, relating to 
the horses In leaping and pulling, and other points in 
animal mechanics. 1 58.— Science of the Horses Mo- 
tions. Ill ustrated. 34 ••.—Proportions. Conformations, 
andTermsGenerally Given to tne Horse, with meas- 
urements and Illustrations. 225.— How to Tell a 
Horse's Age. 21 7.— Treatment of Horses' Legs. 224. 
—The Percheron Horse. 246.— A Horseshoer^s Experi- 
ence-Valuable Hints. 253.— Horse Clipping, defense 
of. 311 ; Kind Treatment of, 303.-Moors for Horse 
Stables. 308.— The Americitti Horse By E. L. Ber- 
thoud. 311,— On Saddle Horses. By Alexander. 291. 
—Trotting Statistics. Being a n alphabetical list o f Trot- 
ting Horses, from 1833 to and Including 1882, that have 
won races in which the purses, stakes, or premiums ex- 
ceeded $10.0CO; with description, sire, date of career. 
best record, number of races won, jind amount of purse. 
A valuable paper for reference. 377.— On Horse Shoe- 
ing. By D. Salmon, D.V.M. 1 74.— The Prmciples of 
Horse Shoeing. By He. Geo. Fleming. 205.— The Art 
of Horseshoemg: ItsEarliestHistory and Principles. By 
Prof. Maurice Keil. Avaluableanduseful paper. 378. 
—Educated Horses in London. One page of engrav- 
ings. 386. 



XJT^IX^E3R.S jSLH. i 

=r Pulverizes everything— bard, soft, gummy, etc. 

§3 The best Clay Grinder and the best Cotton Seed t^ 

^ Huller in the world. M 

^ Portable Steam Engines, Stationary Engines, M 

^ Horizoutal and Upright Boiers, all sizes, on pH 

0, hand for Immediate delivery. u 

^ 10 Barclay St., N. Y. City. ' 
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BILLINGS 8c SPENCER Co. 

HARTFORD CONN. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the pub- 
lication of the SoiBNTiFic Ami'irican, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of businese Vcigy h^ye hdiA thirty-eight 
years' ea^rience, and now have vnequaled facilities for 
tfie preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mnnn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to ihem is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information aboot Patents and how to pro- 
cure them; directions concerning Isabels, Copyrights, 
Designs. Parents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, eic. 

We aleo send, fre^ of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and merhod of securing 
patents in all the principal countries of the world. 
mUNN & CO., Solicitors of Patents, 
36T Broadway, New York. 

BRANCH OFFICE - Comer of P and 7th Streets, 
WaAiinglon. D. C. 
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Inside I'nffe, eacli insertion - - - 75 cents a line* 
Back I'aae, each insertion - - - SI. 00 aline. 

(About eight words to a line.l 
Engravings may head advertisemmts a t the same rate 
per line, by measurement, as the letter presi. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 




ROOKSON BUILDINfl.PAINTING, 

■^ Decorating, etc. For 1882, nlgbty-page lIloBtrated 
Catalogue . AddreBS, Inolosine three S-oent stamPSt 

WM. T. cOmstoCK, 6 Astor Place, New York. 




BORLAND'S PATENT INJECTOR CO,, 

MANCHESTER, ENGLAND. 



The Best Iqjector 
in the World. 

The Cheapest, Neat- 
est, and most 
Economical 
liijector. 

Also Higiwlifting 
intomaticlnjector. 

Agents wanted to 
represent the Co. 
throughout the 
United States. 

Address 



1" JENKINS PATENT VALVEC; "^ 

Ti ' '^'^^ STANOARO. '"^C) " 

U_ MANUFACTURED OF = 

,,^-,S' BEST STEAM METAL. J 
""'! JENKINS BROS. 7IJ0HN S-NY. WS 



The "MONITOR." 

A NEW MFTINGANII NON- 
LIFTING INJECTOR. 




rr.A.n.'xx.A.ra' cfe 



Best Boiler Feeder 
in the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

Also Patent 

EJECTORS 

OB 

Water Elevators, 

For Conveying 
Water and Liquid. 
Pnteiit Oller», Lti- 

brlcatorp, etc. 



Sendforcat&iogue. 92 &. 04 Liberty St., New Y^ork. 




COLUMBIA BICYCLES 
ANB TRICYCLES. 

New Illustrated (36 page) Catalogue, 
givinET full description of tbes^ ma- 
chines, sent for 3 cent stamp. 

THE I'OPE M*F'G CO., 

597 Washington St., Boston, Mass. 



H.WJOHNS' 

' MtEHDS 

ASBESTOS HOPE PACKING, 

ASilES'l'OS WICK PACKING, 

ASllESTOr* FLAT PACKING, 
ASllESTOr* SHEAI'IIINGS, 
ASBEST<»S GASItETS. 

ASIIElS'r<»S BUILDING FELT. 
Made of strictly pure Asbestos. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York, 

Sole Manufacturers o f H . W . Johns' Genuine 

AISKKSTOS LIQUID PAINTS, RO(»F 

PAINTS, UO(>FING, STEAM PIPE 

AND BOILER COVERINGS, 

li'IREPRCKHi' COATINGS, 

CElMISN'i'S, ETC. 

Descriptive price lists and samples free. 




BARREL, KEG, 

HOGSHEAD, 

AND 

Stave lacMnery. 

Over 50 varieties 
manufactured by 

E&B. HOLMES, 



Tnua Hoop Driving. Bulfa lo, N. Y. 




Head Bonadliiff. 



LITTLE WONDER. 




and Shaped Diamond Carbon Points, indispensable for 
Truing Porcelain, Hardened Steel, Chilled Iron, and 
Paper Calender Kolls. Practical Mechanics and Paper 
Makers using them pronounce thpm a marvel of the age, 
for efficiency and durability, doing that which no steel 
tool can do. After turning the Rolls, when inspected by 
a microscope, there is no perceptible wear. They are 
now extensively used in Rolling and Paper Mills, both 
in this country and in Europe. Send stamp for circular 
to JOHN DICKINSON, 64 Nassau Street, New York. 









//Jew yOJtK GOAL TAR CMEMIOAL CO. 

/O WAfrJ^£-A/ SSf N.Y. 



Pyrometers, 



For showiug heat of 
Ovens, Hot Blast Pipes, 



Boiler Flues, Superheated Steam. Oil Stills, etc. 
HHNRY W. BULKLBY. Sole Manufacturer, 

149 Broadway, New York, 



XI8fZ'.^SXjXS^EIX> X8SS. 



RUBBER BELTING, PACKING, HOSE. 



Steam Packing, 
Piston Packing, 
Leading' Hose, 
Steam Hose, 
Suction Hose, 
Pump Valves, 
Ball Valves, 

TRADE MARK. 





Gaskets and Rings, 
Car Springs, • 

Wagon Springs, 
Wringer Rolls, 
Grain Drill Tubes, 
Corrugated Rub- 
ber Matting. 



TRADE HARK. 



PATENT RED STRIP RUBBER BELTING. 
PATENT CARBOLIZED RUBBER FIRE HOSE, 

Maltese Cross Brand. Over two million feet in use. 
Baker Fabric Cotton-Lined Fire Hose. Linen Hoae, Plain and Rubber-Lined. _ 

GUTTA PERCHA & RUBBER M'F'G CO., 23 Park Place, New York. 




Horizontal Steam Engines, 

For best Antomatic Cnt-off or 
Plain Slide Valve of Su- 
perior Design, 
Complete in Every Respect, 

ADDRESS 

LAMBERTVILLE IRON WOliKS, 

LAMBERTVILLE, N J . 




To Electro -Platers. 

THEVICTOR DYNAMO f>LATiNC MACHINES. 

Three sizes. 180, $60, and $90. A Iso Batteries and materi- 
al lor Gold. Silver, and Nickel Plating. 

THOMAS HALL, 19 BromfleldSt., Boston, Mass. 
Send for Illustrated Catalogue. 



NATIONAL STEEL 

TUBE CLEANER. 
For cleaning Boiler Tubes. Saves its cost every time it 
is used ; indorsed by best Engineers. 

Asbestos Mnterials, Fiber, Millboard, 

Pnckinff, and Cement* 

Address CHALMERS SPENCE COMPANY, 

419 and 421 8th Street, New Yorli. 



' Seibert Cylinder Oil Cup Co., 

Sole Manufacturers of 
Oil Cups for liocomo- 
tivesy lYIarine and i^ta- 
tionary Engine Cylin- 
ders, under the iSeibert 

and Gates Fatents* with f^iglit 

Feed. 




TAKE NOTICE. 

The "Sight Feed" is owned 
exclusively by this company. See 
I Judge Loweirs decision in the 
' United States Circuit Court, Dis- 
trict of Massachusetts, Feb. 23, '82. 
All parties are hereby notified to de- 
sist the use, manufacture, or sale of 
same, as we shall vigorously pursue 
and prosecute all infringers. 

The Seibert Cylinder Oil Cnp Co., 

S3 Oliver Street, Boston, Mass. 



WILLIAM SPORT 
I'ony or Panel Plan- 
r. For general use 
1 Door Shops, Box 
nd Furniture Man- 
factories. Forplan- 
ng Door Panels, 
igar Box Stuff, and 
I urniture work, it 
as no equal. 
We use the Ellis 
I atent three part 
■ oumal Box and a 
olid forged steel 
head Two pressure 
I ars Has strong 
fsed Will plane from 
I 16 to 6 inch thick. 
V eight, 1,400 lb. The 
)west priced first- 
class planer in the 
Rowley & Hermance. Williamsp ort. Pa. 




Double Screw, Parallel, Leg Vises. 

Made and WARRANTED stronger than any other Vise 
by EAULE ANVIL W011K!« only, Trenton, N. J. 




Address, TAYLOR MFG. CO., Chambersburg, Pa. 

iPUaae Mention this Paper.) 



IPERA CLASSES 



Spectacles, Telescopes, 

_ _ _ Micros^opeSt Pltoto- 

■ ■ m^^hic Outfits for amateurs, etc. It* (& J* 
** BECK, Manufacturing Opticians, Phlla., Pa. 
t^" Send for Illustrated Price Catalogue* ^E9 



SA^3^ff:fsr9hm^^% 



"J centv , -^^ ii VEmerson.Smith & CO. 

- ""<^" ffS3 BEAVER FALLS. PA 



ftitetric I 




For Family Seeing Machines, Dental. Jewelers' 
Watchmakers' Lathes, Fans, etc. Motor, with auto 
matte battenr and completeoutflt for sewing machine 
$35 to $40. The Elbctbo-Dynamic Co. of Phila, 
121 So,3d. St., Piili a4 19 E. 15tb St., New Yotki Cannon 
St.. London, Eng. Fans for intermittent use, $40 and 
$25; constant use, $So, $25, and $20. 




^rintVourOmj 



CARDS, 

etc. 
Press $3. 

Large sizes for circulars, etc., $S to $90. 
For pleasure, money making, young or 
old. Everything easy; printed instruc- 
tions, send two stamps for Catalogue of 
Presses, Type, Cards, etc., to the factory. 

KEI.SEY (& CO., Meriden, Conu. 



AGENTS Wanted rrTi'g'irrirXRlhTpQ 

works of character; ^reat variety; DUUKS Ofc DIUIcS 

low in price; selling iast; needed every where ; lilberal tenns. 

Bradley, Garretson A Co.* ^ N. Fourth St., Fliiladelphia, Fa. 




PHOENIX FOUNDRY& MACHINE Co. 

SYRACUSe/^X 

INANUHClURERSOf HORl'ZONTAL 
ANS VtRIICW STEAM ENCINES WITH 
.EAtANCfO VAlVtSTHEBtSTlNTHE 
^ lili.MflBMIALSOlfiOUsrEELBOILKS 
■'i';««fIINC PULltrSAND GENERAL 
1 FOUNDRY WOR^i. 



SOUTHWABK FOUNDRY & JHACHHE C09IPANT, 

430 Washinffton Avenue* Fliiladelphia^ 

Engineers & Machinists, 

Blowing EngineR and Hydraulic Mftchinery. 

Sole makers of the 

Porter-Allen Antoniatie Cnt-Off Steam Engine. 





Our 10-Hor^B Spark-Arrestlnsr Threshlnff , 

Snginc has cut 10,000 feet pine lumber in 10 hours. 

W 111 burn wood six leet long, coal, straw, and com, 
stalks. Send for Price List and Catalogue " A 3." 

B. W. PAYNK & SONrt, 
Box I'^Or. Cornin(r> N. Y. 

^ SHEPARD'S CELEBRATED 

Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls.Saw Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Calipers, etc. 
Send for catalogue of outfits for ama- 
\ teurs or artisans. Address 

H. li. SIIEI'AIM> dt CO., 

i^*««=341 &343 West Front St.,CliiclHiiatl,a. 

^79 ^ WEEK,$12 adayathomeeasilymade. Costly 
▼ ' * Outiit free. Address True & Co., Augusta, Me. 

BOOKWALTER E1VGI\E. 

Compact. Substantial. Econom- 
ical, and easily managed ; guar- 
anteed to work well- and give 
full power claimed. Eajglne and 
Boiler complete, includmg tlov- 
ernor, Pump, etc., at the low 
price of 

5 HOUSE POWER $240 00 

i4M ■■ " 280 00 

Ghi *' '• 85600 

m_ " V 44000 

^~ Put on cars at Springfield, O. 
JAMES LEFFBL & CO., 
Springfield. Ohio, 
or 110 Liberty St., New V^or. 





The most successful Lubricator 

for Loose Pulleys iti use. 

VAN DUZEN'S PATENT 

LOOSE PULLEY OILER. 

Highly recommended by those who 
have used them for the past two 
years. Prices very reasonable. Every 
user of machinery should have our 
" Catalogue No. f>5 ;" sent free. 
Van »uzen & Tift, Cincinnati, O. 



SPEAKING TELEPHONES. 



I HE A9IEBICAIV lEEIJ. Tl* 

W. R. DRIVKR, 

Treasurer. 



PHONE COniPANY, 

W. H. FOllBBS, W. R. DRIVKR, THICO. N. VAIL, 

I*r€sident. Treasurer. Oen. Manager. 

Alexander Graham Rell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of Iris claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner. Gray, 
Blake. Phelps. Watson, and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of thecompany. 

All telephones obtained except from this company, or 
Its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded a^inst. 

Information furnished upon application. 

Address all communications to the 
AMERICAN lUCLIi TELEPHONE COMPANY, 
95 IVIilk !!$treec. Hostoii, Mass. 



A D engine that works without 
Boiler Always ready to be started 
and to give at once full power. 
.SAFETY, ECONOHTY 
CONVENIENCE. 
Burns common Gaa ancl Air. No 
steam, no coal, no ashes, no fires, 
no danger, no extra insurance 
Almost no attendance. 

THE NEW OTTO SILENT GAS ENGINE. 

Useful for all work of small stationary steam engine. 
Built in sizes of "2, 4, and 7 H. P., by 8CHLEI CHER, 
■SCH UiU M *fe CO., N. E. cor. 33d & Walnut Sts., Phila. 
Pa. A. C. lYInnniug, 38 Dey St., New York. Agent. 




WITllftRBY. RUGG & RICHA flDSON. Manufacturers 

of Patent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 



WIRE ROPE 



Address JOHN A. ROBBLING'S SONS, Manufactur- 
ers, Trenton, N. J ., or 117 Liberty Street, New York. 

wheels and Rope for conveying power long distances. 
Send for circular. 



Fi Brown's Patent 

FRICTION 
CLUTCH. 

Send for Illustrated Cata- 
logue and Discount Sheet 
to 



A. & F. BROWN, 43 Park Place, Kew York. 





HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W. B.FRANKLINJ. Pres't. J. lU. ALLEIN, Pres't. 
J. B. PIERCE. Sec^v. 




BIBlf'S 

Oslebrsted Original 

BALTIUOBE 
FIBE-FLAGE EEATEBS 

To Wkrm upper ftsd lower roomi. 

Th« hftndiomeit, moit eoonomioftl 

Coal Stovai ia tlw wvld. 

B.C. BIBB & SON 

Foundr;, OSoe and BaleiriMmi. 
30 and 41 Light Street, 

Baltimore. Bfa. 

BlABBLElZBD SXATB HaVTEXA 
t^Sendfor OtraOart. 



Wm. A. HARRIS. 

PROVIDENCE. R. I. (PARK STREET), 

Six minutes walk West from station . 
Original ami Only biiilder of the 

HARKIS-COKLISS ENGINE 

With Harris* I'ateiited Improvements, 
finiii 10 tu 1.000 H. P. 



THE HOLLAND LUBRICATOR, VISIBLE WROP, 

Is fTuaranteed to ba 
1. A perfect inaarance 
affainit the cutting, of 
Valve -Beats, Cylinder ^uul 
QoTemOT valves ot the 
engine. 

8. It will pay for itself 
in six months, in the saving 
of oil , coal, and packlnf;. 

3. It will Insure more 
speed In the reToIutions ot 
the engine, say trom one to 
two BtrokeB per minute, 
thus increasing the power 
o/theengine. M'f'd by Holland &. Thompson, 217 River Sc, Troy, N.Y. 




$66 



a week in your own town. Terms and ?5 outfit 
free. Address H. Hallet& Co., Portland, Me. 





OF THB 

FOR 1883. 
The niost Popular Scientific Paiier in the Woiidi 

Ouly 93.^0 a Year, lucliiilhigpoBtage. Weekly* 
5i2 NnnibevB a Year. 

Tills widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful Information, and a large number of 
original engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties In Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy. Photogrjiphy, Archi- 
tecture. Agriculture. Horticulture, Natural Hlstory.etc. 

All ClaBses of Readem find In the Scientific 
American a popular resume of the best sci.entific in- 
formation of the day ; and it is the aim of the publishers 
to present It in an attractive form, avoiding as much aa 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of SiibBcriptioii,— One copy of the SciEX- 
TiPic AM erican will be sentforone j/ear— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of the SciENTiFio Ameri- 
can will be supplied fCT&t\B for every cluboffivesubscriber» 
at 13.20 each : additional copies at same proportionate 
rate. 

One copy of the Scibntific American and one copy 
of the Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States «r Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit Is by Postal Order, Draft, r)r 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

^vilTJXT^T dc CO., 

261 Broadway, New York. 

To Foi'eign Subscribers.— Under the fficllitles of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India. Australia:, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico,andall States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year; $9, gold, 
for both Scientific American and Supplement for 
one year. This Includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & C0.,a61 Broadway, New York. 



PRINTING INKS. 

THE " Scientific American " 1b printed with CHAS. 
ENEU JOHNSON & CO.'S IXK. Tenth and Lom- 
bard Sts, PbUa., and 47 Bose St., opp Dnaiie St., N. T 
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